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MATEMATHKA 


b. Bb. BEHKOB 


B AJIFEBPAX KOFOMOJIOTHM HEKOTOPbIX KJIACCH®HILMPYIOLUIAX 
MPOCTPAHCTB 


(IIpedcmaeneno axademuxom JI. C. Tlonmpseuneim 9 IV 1959) 


B uegapHei padote E. Tonoy (?) Roka3a1 BaxKHy!O TeopeMy O TOM, 4TO 
ure6pa koromosiorni H* (G, Zp) aa KOHeUHOK p-rpynnbl G uMeeT KoHeUHOe 
ucs0 OOpasyiomux. Ero foKa3aTeIbCTBO HHAYKTHBHOe, OHO OCHOBaHO Ha 
3yYUeCHHH CIIeKTpaJIbHOM MocmeqoBaTembHOCTH XoKwuNIa—Ceppa. B una- 
TOMMeH 3aMeTKe JaeTCA Ooee MpOCTOe AOKAasaTeJIbCTBO ZITO TeOPeMbI; OHO 
MONyYeHO U3 paCCMOTPeHHA Apyro cieKTpaIbHOM NMoceOBATebHOCTH, MPH 
3TOM NosmyyaroTca Oomee OOmHe pesymbTaTHI. B uacTHOCTH, OKa3bIBaeTCA 
KOHEUHOCTb UNCJIa OOpasyrollux B asre6pe H*(G, Z,), ecmu G sBasnetca 
‘(uckpeTHOH noyrpynno nono suneiHok rpynnpt GL(n, C) (Hanpumep, 
G w30MopHo MpecTaBuMa WesOUNCJIeHHbIMA MaTpvHilaMH) u ecau H’(G, Z,) 
HMCIOT KOHCUHBIM THI. 

HanomuuM ocHOBHbIe onpegenenua. Ilycrb G—rpynna JIn, ue o6s3a- 
TeJIbHO CBA3HaA; TlaBHoe paccjloeHHoe mpoctTpaHcTBo Eg co cTpyKTypHo 
rpynnoi G Ha3blBaeTcd YHUBePCaJbHbIM Ma G, ecnn (Ec) =0 gaa 
0<i< oo. Ba3a yHUBepcasIbHoro paccJIOeHHOrO MpocTpaHcTBa Aa G Ha3bl- 
BaeTCA KJ ACCHMHUUPYWMHM MpOCTpaHCTBOM aA G u O603Ha- 
yaetca uepe3 Bg. IIpocrpauctsa Eg u Be cyulecTByloT AA OOOH rpynnbl 
G W ompeyesweHb! OMHOSHAYHO C TOUHOCTbIO AO romoTOMMYecKorO THNa, Tak 
yto H* (Bg, Zp) He 3aBucHT OT BbIOopa Bg. Ecnu G— gjuckpetuaa rpynna, 
To amre6pa H*(Bo, Zp) coBnafaer c asreOpoH Koromosorui H"(G, Zp). 
Ilycrs G u K—gpe rpynnet Jiu, Tora romomopu3sm 9: G—>K MoxKHO 


e€CTECTBEHHO MpOOMKUTb WO oTOOpaxenndA 9: BgG—>Bx, Tak TO COOTBET- 
BeTcTBHe G->Bg ecTb KOBapHaHTHbId cbyaKTop. Ecuu K cBa3Ha uv 9 — 


BJOXKeHHe, TO ~ MOXKHO BbIOPaTb Tak, YTOObI OHO OblIO MpOeKUHeH paccs0eH- 
Horo mpocrpaHcTBa co cmoem K/G. Sro paccoeHue MaeT CNeKTpaJIbHy1O 


noceMoBaTeJIbHOCTb co BTOpHIM ysieHom If’? = H? (Bx, H4(K/G, Z,)), cxo- 
y\alllytoca K Tpynme, accowuMnpoBpannoi c H (Be, Z,), KoTOpad cHaOxKeHa 
HekoTopoH dbumbTpauveH. Ham uyxHa OyfeT Take Apyrad ciekTpasbHad 


MOCJIeMOBaTeJIbHOCTb, Y KOTOPOH BTOpoli uen paBex If? = H? (Be, H"(K, Z,)) 
MW KOTOPad CXOMMTCA K rpymne, accouwnupopanHoi c H (K/G, Zp) (cm. (3), 
§ 22). 3mecb Takxe Mpednonaraetca, uro G—s3amKHyTaa Noxrpynna K u 
K cpa3Ha. B 9THx MpeknouoxweHHAx KoOSpPPHUMeHTH! OOeHX CMEKTPaJIbHbIX 
mocwemoBaTesbHOcTeH OOpasyloT NocTOAHHbIe my4KH. HanomMHuM ewe pe- 
3yabtat A. Bopena (') o Tom, uro anreOpa H* (Buy (n), Zp) ANA yYHUTapHon 
rpynnp U(n) ecrb asreOpa mommHomop Z,[y1,..-, Yn], MOpokMeHHaA 9Je- 
MeHTamMu y; cTemeHel 2i. M3 cnektpabHo mnocmefopatebHocTH I BpiTe- 
KaeT, WTO TaKOli we OyfeT u anreOpa H*(Bx, Zp) ANA NOMHOK MMHeHHOK 
rpymmer X = GL (n. C) Haq nosweM KoMMeKcHbIxX Wce C. Q Gar 

Teopema 1. IHycme G— 3amknymaa nodepynna noAxoli aAuxetinott 
epynnot. X =GL(n). Ecau epynnot H’ (Be, Zp) Oak VSi<(2n)? umewmn 
KoHeuHolli mun, mo anze6pa H* (Bg, Zp) umeem KoHeuHOe 4UCAO COpasyrollUx. 
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Tloka3aTembcetTBo. W3 cnexTpasbHon MocJeOBaTeJIbHOCTH II zana ¢ 


u X ppirekaet, uTo rpymmpl H’(X/G, Zp) wMeloT KOHeYHBIM THI (O<is 
<(2n)?), cmeqopatembHo, aure6pa H*(X/G, Zp) uMeeT koHeyHOe YMC 
oOpasyrollux. Orciofa BbITeKaeT, YTO B CHeKTPaJbHOM MNOCJeNOBaTebHOCTI 
I, paccmatpuBaemoh ana G u X, Bropoi uwien Ip=—Zp[yi,.--, Ynl & 
@® H*(X/G, Z,) ectb anre6pa C KOHEYHBIM YHCJIOM OOpasyIOUIMX; MO JIeMMé 
1 uz (?) anreOppr I;, i> 2, Kak npousBOHbIe asireOp C KOHeYHBIM UHCJION 
oOpa3y!OUluX, TAaK2%Ke HMeIOT KOHCYHOe YMCJO OOpPasyIOUINX; CJIeOBAaTeJIbHO 
H Io = Taney, WMeeCT KOHeUHOe unCIO OOpasyrollMx, a Tora U asreOpe 
H* (Bo, Zp) MopoxyeHa KOHEUHbIM UNCJIOM OOpasyloulNx. Teopema oKa3aHa. 

CuaegcetBue 1. Ecnu G—nponssombuad KomnakTHad rpynna Jln,} 
To amre6pa H* (Bg, Zp) uMeeT KOHeUHOe YHCIO OOpasyroulHX. 

Cuenctsue 2. Ecnw G—guckpetHad nozrpynma nono sJMHeHHOH 


rpynnst GL(n, C) u rpynnpt H'(G, Z,) uMetoT KoHeuHEI Tun ANA OCIS 
< (2n)?, To amre6pa H*(G, Z,) uMeeT KOHeUHOe UHCJIO OOpasyIOWUX. 
Caeazctsue 38. Jina moOoh koneuHow rpynnpt G anredpa H*(G, Zp) 
MMe€e€T KOHEUHOe YHCIIO OOpasyIONINX. 
Teopema 2. B ycaoeuax meopemet 1 pad Ilyanxape Oana aaeedpet, 


A’ (Be, Zp) ecmbo payuonanoHasn PynKyUuA CO 3HaAmMeHAaMeNeM Ta — tes 20e' 


k 
Dk SH. 
Rk 


Jloxa3atTeabcTBo. Tak kak H*(Bg, Zp) UMeeT KOHeUHOe 4HCIO 
oOpasyrouynx, TO pay Ilyanxape y(Be, ¢t) ecTb palluoHasbHaA :yHKUHA CO | 


k | 
3HaMe HaTeJIEM Gal —t*)** (cm. (?)). Hepaspencrso > op <n Hemocpes- 
k k 

CTBeHHO BBITeKaeT H3 CMeKTPaJIbHOH NocseloBaTesbHocTH I; elicTBUTebHO, 


P(t) 


lL, DS xl(Zeley oye @ HBO) = eee eee 
X(s, 2) = %(Zp [ns Yn] © A(X / p) #) d—f)...a—P") 


> 


rae P(t)—nojgunom. Tak kak pax x (Bo, t) Maxopupyetca psgom (Ip, ¢), 
To mph O<t<1 y(Be, t)<y(Ie, t). Sto uw AaeT ykKa3aHHOe HepaBeHCTBO. 


JlenuurpafcKoe oTjenenue Tlocrynuao 
MatemaTuueckoro MHCTHTyTa uM. B. A. CreKaosa 2 IV 1959 
AkajlemMHH HaykK CCCP 


UWHTHPOBAHHAS JIATEPATYPA 
1 A. Borel, Ann. Math., 57, 115 (1953), *% E. Toaog, JAH, 125, No 4 (1959). 
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Jlokazagn Akanwemuu nayx CCCP 
1959. Tom 127, Ne 5 


MATEMATHKA 
A. E. PEJIbMAH 


TEOPEMbI [O HESABHbIX ABCTPAKTHbIX ®YHKIUMAX HU BOMPOCHI 
YCTOHUMBOCTH JWI ONEPATOPHbIX YPABHEHMM 


(ITpedcmaeneno axademuxkom B. H,. Cmupnoeoim 27 IV 1959) 


I. B paOote foxasaHa Teopema | (a la) o cymlecrBosaHuH HesABHOIt 
YHKIMH B HHbIX NpeANONORKeHHAX, VEM 9TO MenaeTcH OObIyHO (cM. (1)). 
Ka3aHbl KayeCTBCHHble CBOHCTBa 9TOH yHKUHH, 2cbdeKTMBHO oleHeHa 
DONaCTh CYUIECTBOBAHUA HW NOCTpoeHa MaxKopaHTa. 

C MOMOUbIO STHX pesysbTAaTOB B Teopeme 2 (2a u 26) M3y4eH BOMpoc 
) pelleHHu uw(¢~) CHCTeEMbI ONepaTOPHbIX ypaBHeHuli 


L(u)=o(u), A(u)=¢; (1) 
3leCb Take MOJIUYCHbI Kak KOJIMYeCTBEHHbIC, TAK H KaUeCTBEHHBIe pe3yuib- 
TaTbl. 

Teopema | (la) npuMeHuMa K pewieHHIO MHOPHX 3afay, BOSHHKAIOWINX LA 
YPaBHeHHH, 3aBHCAIIMX OT MapameTpa. 

Teopema 2 (2a, 26) npuMeHuMa kK WHupoKOMy Kvlaccy 3aa4u, re Tpedyer- 
CA YCTAHOBHTb (bakT HaJIMUYHA HEKOTOPLIX CBOHCTB pelIeHHA CHCTeMpI (1), 
eCJIM H3BECTHBI CBOHCTBAa pelieHuA u(9~, Y) CHCTeMBI 


L(i)=y, A(a)=¢. 

M3 teopem 1 u 2 kak uacTHble cylyuaH BbITeKaIOT MHOTHe H3BeCTHbIe 
TEOPeMbI TeEOPHU HeJIMHeEHHbIX AuddepeHWMaJbHbIX YPaBHeHHH, HallpuMmep, 
Teopempl JIanyHoBa oO ycTOHuMBOCTH HM YCJIOBHOH YyCTOMYHBOCTH (AIA He- 
KpHTHYecKoro culyuan) (7), Teopema IlyaHKape o cyWecTBOBaHHH MepHoynue- 
ckoro pelenua (*), px Teopem u3 pador (4, °) u yp. 

TlonyyeH TakxKe pA, HOBbIX pe3yJIbTATOB. 

Il. Bygem HasbiBaTb 3aMKHYTy!0 OOslacTb A, pacnoJIoxKeHHyI0 B MOJOXKH- 
TCJIbHOM KBalpaHTe muockoctu AOX, oOmacTbio Tuna YU, ecu U3 (ho, XE A 
HOSA hy, ON HK KX caemyeT (h, x) EA. 

JIemma 1. JJycmo dynxyua O(d, x), sadannaa na o6aacmu A muna XY, 
yooeremeopsem 6 Heli CACOYIOWUM YCAOBUAM: 

1. D(A, x) NenpepoleHa no obeum apeymenmam. 

2. D(A, x) cmpoeo eo3pacmaem no h u 6Bo3pacmaem no x. 

BOS x) 0! 

To20a cywecmeyiom noaowcumenbHole 4uCAa hk HX mMaKue, 4mo 6 Npome- 
ocymKe [0, \] ypaeHenue 


x= @(h, x) 


umeem eOuHCmMeeHHoe pewleHue x = xX (h), YOoBAemMBopsIOLee YCAOBUID X(h) << Xx; 
dynkyun x (dh) HenpepoleHaa, cmpoezo eospacmaroiwan u x (0) =0. 

Jliemma la. I7ycme evinonaneHet e@ce ycaoeun aremmot 1. Beedem o6o- 
BHAMEHUSA: 

1. X = sup {x’}, ede {x’} — mnooecmeo noaoscumenonolx 4ucen, yOoerem- 
BOPAOUUX YCAOCUAM: a) cCywuecmeyem cmpoeo sospacmarowaa YyHKyur 
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h=(x), sadannan na npomeocymKe [0, x’) u yOoereméeopatowjan Ha Hem 
ypaenenuro x = M(h, x); 6) us xE[0, x’) cnedyem (d(x), x)EA. 
2 so. == SUP PAX): 
O0<K< X _ 
Tozda A ecmb naubonowee eo3moxcnoe sHaueHue Oran h 6 sremme 1: 
A =suph, a X — coomeemcmeyrtowee emy 3HaUeHUe X. \ 
HerpyqHo Bugetb, uTo TouKa (A, X) mH60 ecTb OecKOHeEUHO ylaJleHHaA 
TouKa, HOO exKUT Ha rpaHulle OOmacTH A, HOO X eCTb TOUKAa, B KOTOPOH 
cbyukuna A(x) gocTuraeT cBoero nmepBoro Makcumyma, a A = X(X). 
Jlemma 16. I]ycmo eoinonHenot 6ce ycaosua remmol | u, Kpome moeo, @yHK- 
yuna Oh, x) eoinyKkra eHu3 no x. Toeda @ obo3sHavenuaAx nemmol la: 
1. A uX cymo KonerHole 4aucaa. 
2... A. Msp een (2); eXees ay. 
(A (x), x) EA 
Onpegeuaeune. Ilycth ©, ©, Z— metpuyeckue npoctpanctTsa Hu onepa- 
Top Q(9, y) oTo6paxaetT DO x © BZ. Bynem naspipaTh BeEPXHeH (HAM 
JUMNUHLeEBOH) MpOH3SBORHOK onepatopa 2 no y B TOUKE (Pp, Yo) 
pene 


=~ : e[Q2 (9, ¥2) —2Q(9, ¥1)] 
Qy (Po. Yo) = lim sup fA Rad eel | 
20 Pp (Po PKA, Pex (Yar Yo)<* Py (Y2s ¥3) 
x0 G 
Py (Y1» Yo)<% WF Ye 
OueBuyHO yTBepxKenue: QA Toro uTOGnI OnepaTop Q(~, y) MMe Bepx- 
HiOlO (JIMMUIMWeBY) MpOH3BOAHy!IO MO Y B TOUKE (%, Yo), HeOOXOLHMO H 
JOCTaTOUHO, YTOObI OH YOBJeTBOpA ycnoBHio JlunuiMia 10 y B OKpeCTHO- 
CTH STOM TOUKH. 
Teopema |. JTycme: 
. O u S©— mempuseckue npocmpaxucmea. 
Onepamop Q(9, y) omo6paxcaem DB x G 6 G. 
. Cyiyecmeyem mouka (9, Yo)ED X G makasn, umo Yo = Q (Hp, Yo)- 
. Onepamop Q(%, Yo) Henpepoleen @ MoUKe op. 
. Cyuyecmeyem Qy (>, Yo), npuuem Q (9, Yo) <1. 
. Cytyecmeyem Y — noaroe mempuueckoe npocmpancmeo, 06 pas0eaHHoe ae- 
mMenmamu npocmpancmea © u umetouwee mempukoti mempuKy npocmpancmea 
©, maxoe, umo: a) Q(D, Y) CY; 6) wEY. 
Toeda cywecmeyiom uucaa 4 >0,x >0 u eduncmeenneiti onepamop y(¢), 


omo6 paxcaroiuyuti  -OKPeCMHOCMb MOUKU —y 6 X-OKPeCMHOCMb  mMOUKU Yo 
npocmparcmea & u ydoenemeopsroiuuti @ amott oKpecmnocmu ypaeNenuto 
y = Q(9, ¥). 

Onepamop amom nenpepoleen @ mouKe Q, U OMOOparcaem ee ynomanYymytO 
d-oKpecmnocmbs 6 Y. 

Teopema la. ITycmo: 

1. Onepamop Q yooereméopsem Bcem ycaosuam meopemot 1. 

2. A—o6sacmb muna UW na naockocmu mempuKk pe (po, 9)O Pg3(Yor Y)s 


OoOoPWNre 


6 Komopott onepamop (9, y) yOoeremeopaem ycaoeuro Jlunuiuya no y u 
Pg [2(P.4o), 2 (Por Yo)] oepanusena. 

3. 1—npomeocymok, codepocaujuti ce mouku obnacmu A, nenawue Ha ocu 
O bq (Po ¢). 

4. f (}) —sadannaa na 1 nenpepoieHan, cmpoeo eo3pacmaroujan yHKYUA 
maxan, umo f(0) =O u sup pe [2(P, Yo)» (Por Yo)] <F (0). 


Pd(Poe P)CA 
5. F(k, x)—sadannaa na A Henpepsienan, eo3spacmarmwaa no obeum ne- 
pemeHHdlm MyHKyUA mMaKkas, 4umo 


Q ’ , Q ? ) 
F (0, 0) =0, sup Ful Qe, 99), Ole Yh 
Pb (Po )<A, °& (Yar Yo)<X PG (Y2 Y1) 
Py (Y1s Ya) <% 


a FAKE 
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6. x(k) — mo peiuenue ypaenenua 


f(A) 


t TPIRESP OG) 


rywecmeoeanue Komopoeo OoKasaHo @ nemme 1. 
7. Au X —4ucaa, Hatidennole Onn x(d) no aemme la. 
Toeda: 


1. B @opmyaupoeke meopemot 1 mooeno noaomume x = X, =A. 
2. Hmeem mecmo nepasexcmeo 


Py [Yo, y (¢)] <x [en (Go, o)]. 


Teopema 2. JTycme: 
1. Onepamopet A, L, w sadanei Ha npocmpancmee U; DW = A(U) u G@= 
= L(U) — mempuueckue npocmpaxncmea. 
2. Cywwecmeyem u,€U maxoe, umo L (uy) = & (u,). 
B.C. yuyecmeyem npocmparcmeo Y, o62adatowee cared yroujumu ceolicmeamu: 
la)Y CU; 6) u€Y; B) onepamope. A u L omo6pascaiom Y na © u noanoe 
mempuueckoe npocmpaxcmeo Y (c mot oe mempuKkoli, umo u @) (coomeemcm- 
geHHO), MAK umo UX NpAMOe NpouseedeHUe omobpascaem Y na M x Y u amo 
omobpasicente 63AUMHO-OOHOSHALHO, Mm. e. cYyuecmeyem onepamop B(¢, Y), 
omobpaxcarnuud Dx Y na Y; r) onepamop w omo6bpascaem Y 6 Y. 

4. Onepamop B(9, y) omo6 pancaem Ox @G eU u xenpepowen 6 mouKe 
(Po, Yo) = [A (uo), L (uo)]- 

5. Onepamop Q=aB ydoersemeopsem ycaosuam 4 u 5 meopemo |. 

Toe0a: 

1. Cytwecmeyiom uucaa }>0, x >0 wu eduncmeennoui onepamop u(¢), 
omobpaxcariull h-oKpecmxocmb mouku 9, 6 U u ydoeremeopstowut @ amot 
OKpecmHocmu ypaeHeHusm 


L{u(o)]=o[u(g)], Alu@)=¢9 
u HepaéeHcmey 


P@ IL (Yo), L(u(p))] < x. 


2. Onepamop amom omo6pasxcaem ynomanymyto h-OKpeCcmHOcmb MOLKU Oo 
eYu Henpepbléen 6 mou mouKe. 

3. 3a uucna hk u x mozym 6olmb npuname aucaa A u X, nailOennHole 6 
meopeme la. 

Teo pema 2a. Ilycmb é@oinonHeHol 6ce ycaoeuA meopemol 2 u OAR Cucmemol 
ypaenenuti (1) umeem mecmo meopema eOunCmeeHHOCMU peweHUA. 

Toeda cyiuecmeyem onepamop u(~), omobpaotarujut yiasannyto 6 meope- 
me 2 okpecmHocmb mouku 9, @ U u ydosremeopsiowed Ha neti cucmeme (1). 
Onepamop asmom omo6pasaem ynomAHymyto OKpecmHOCcMb MOUKU Oy 8 Y u 
HenpepoleeH @ amoti mouKe™. 

Teopema 26. /lycme: 

1. B meopeme 2 © ecmb mempuueckoe npocmpancméo Henpepolénolx omo- 
Gpanenutl ceshoeo npocmpancmea T @ mempuueckoe npocmpancmeo Z, npurem 


eG (Y1» Yo) = SUP pz [Yi (t), Yo (2). 
t€T 


* Ecru U — metpw4eckoe mpoctpaxcrTBo, To “3 TeopeMbI 1a um 2 JerkO NOMYHHTE OeHKU 
Ans py [Wo, u (?)] # Py [B(e, 40), 4 (9)]. 
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2. Boinonanenol 6ce yCcaoeuA meopemol 2. 
3. Cytwecmeyem to,ET makoe, umo 


Q(~, y1)| tt, = Q2(P, Yo) | tor 


Ona ecaxozeo PED u yy, Yo EG. 
Toeda cnpaeedaueo yméepo2cdenue meopemol 2a. 


JlenuurpaycKHi 9/IeKTpOTeXHH 4YeCKHH MHCTHTYT Tloctynuno 
um. B. MW. Yapanosa (Jlenuna) 17 IV 1959 


HUHMTHPOBAHHAA JIMTEPATYPA 


ty]. A. JIwctepuuk, B. HW. Co60N7eB, Qnementh tbyHkuHOHaIbHOrO aHaJH3a, 
M.— JI.,1951. 2 A. M. JI anyuos, O6maa 3anaua 06 ycToiiunpocTH tBuxKeHHa, JI.— M. 
1985. 8 Poimearé, Acta’ math,, 13°@890)) “<©F Perron, Mathy 2st, 29) bee 
(1928)) =) SAE eP ttcarnidnieeda Mabie els90)s 
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Joknane Akagemuu nayr CCCP 
1959. Tom 127, Ne 5 


| MATEMATHKA 


B. H. FOJIBABEPI 


O HEJIMHEMHbIX CMELIAHHbIX 3AQAYUAX JIA YPABHEHWH 
PHNEPBOJMYECKOTO THA 
(ITpedcmdeareno axademuxom C. JI. Coboneeoim 27 IV 1959) 
| 1° B wacrosuei 3ameTKe cohepxkaTcA TeOPeMbl CYMLECTBOBAHMA, e/MH- 
expe u HelIpepbIBHOH 3&€BUCHMOCTH OT HauaJIbHblx peo ABaxk Ibi 


HeMpepbIBHO uddpepeniupyemMoro B  MpaAMOYrOJbHUKe = {0 # <1, 
O<t< 1} pewenua ypaBHenua 


Uxe— Ure t+ a(x, thu, +O, thu: tex, thu= 
ae CC) ht (Xen by , xs Ltt) 5 (1) 


yAoBseTBopsAomero pH x =i (i = 0, 1) KpaeBbim ycnoBusM]} 


Ayu, + Buz + Cu-+ g(t) +ufi(t, u, us, uz) = 0 (2) 


H mpH ¢ =O HauvasbHbIM yCJIOBHAM 


u (x, 0) = Oe (x, lL), ut (x, 0) = Pr (x, ). (3) 


Uacrupili cryuai 3anaun (1) — (3) Obl paccmorpeH B 3aMeTKe aBTopa (?). 

2°. B fanbHehmiem Bcloqy mpefnonaraetca, uto A;, B;, C; — mocTosu- 
Hble H B;—(—1)'A; 4-0 (i =0, 1); yuKunun g;(t)EC,[0, 1]; dyHkuun 
ii (t, U, Ux, Uz) MPOH3BONbHbIe, TBaxKAbi HeMpepbIBHO AudpepeHuupyemple mo 
t, U, Uy, Uy B OONacTH G,={O<Kti<l, —o <u, u,, u;< co}; PynKuus, 
F (x, t, U, Uy, Us) MPOW3BOJbHaA, BaKAbI HeMpepyiIBHO udpepenyupyemaa 
M0 xX, t, U, Ux, Ut B OOMACTH G = Gy X [O<x¥< 1]; kooppunvente: ypaBHe- 
Hua (1) mpunagqnexat npoctpaucrsy C; (ll); cBo6oqHbIi ynen e (x, t) € C,(Il); 
u.—tapametp uw |u| <l. . 

B mpoctpancrse) Cz [ab] (k > 1) BBegem Hopmy |y|, = a >) |y()]. 

x€ [ab] ;~o 

IlycTb mMpu ocTaTOUHO MasbIx w cPbyHKuNN 9; (x, uw) ECs3[0, 1] uw cymecTByIoT 
Take *yHKuHH 9; (x) EC 3[0, 1], ro ||9; (x, u) — 9; (x) |s—O0 npn p—0. 

3°. ByemM mpegnosaratb, uro npw x =i (i =0, 1) uw gocTaTouHO MasbIx 
u PYHKUHH 9; (xX, %) YIOBMETBOPAIOT yCJIOBHAM cormacopanus*: 


Argo (i, ») + Bari, p) + Cie) (i, ») + g(0) + 
+f: (0, % @, 2), Pod, ¥), (i, w)) =; (4) 


* BpmomHeHue yCOBHA CormacoBaHuA HeOOXOAHMO A CYULeCTBOBAHHA pellleHHA, ABaxk- 


[bl HeMpepEIBHO Aupdepenuupyemoro B Il,. B wactosmeh sameTKe paccMaTpHBalOTCA TObKO 
TaKHe PCWICHHA CMeCIWAHHBIX 3ajay. 
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Aili, — + Bilgo(i, vw) Fai, Goi, +64 Dal, ¥) + 


+ c(i, O)go(i, w) te(i, 0) +eF li, 0, poli, Bs Polis »)> Hl HD+ 
: ' Of; | af: | Te 
+ Cig (i, #) + 82 (0) +B eae + So lee pili, ¥) 


of; : of; ae ; as 
+ 6(i, Ogi (i, ») +e(Z, 0) Go, w) +e(é, 0) + 
+ uF [i, 0, oli, »)» Poli #), Ai, LI) = 0. (5) 


49. Bpenenne cbynxunu v(x, t) = u(x, t)— g(x, w) —f¢1(%, w) PeAyuH- 
pyet sanayy (1) —(3) K cnenyrolleli saqaue OTHOCHTebHO cpyHKWnH v(x, ¢): 


Uxx — U4 + a(x, tho, + b(x, thy4te(x, tho= 

[= —e(x, t, wu) — Fi (u, x, t, 0, Ux, U2); (6) 

Aw, + Ba; + Co+ a(t, ve) fleet, 0, Un U:) = 0 pM —1 707) ee I 
v(x, O)=0, u(x, 0)=0 npn OR xl. (8) 


Bynem oGosnauaTb uepes z (x, ¢) npoyomKenne C COxpaHeHHeM kJlacca | 
(2) nponsBosbuoh dynkuuu z(x, ¢)€C, (I), onpexesennot B_{npsamoyrosp- 
Huke I,, B npamMoyrombHnk —1 <x <2, Ojt< 1. 

Uepes V8 (u, x, t, UV, Ux, Uz) OOO3HAYUM TIpOmoKeHHe C |COXpaHeHHeM | 


Kjacca dyHKunn F,(p, x, t, VU, Vx, Uz) B o6ulacTh G = G, x [= 1<* <5 2 


{ 


Ilycts Cs (11,)—muoxecrso dyHkunii u3 mpoctpancTBa C,(Il,), yoBseTBO- | 
PAIOULMX ycvloBuAM s(x, 0)=0, s;(x, 0)==0 npn OS x<l. 
5°, Peqykuusa 3agauu (6) —(8). 


Om tes 
Jlemma 1. Ecau @ynxyua u(x,t) €C, (I) ecm pewenue sadauu (6) — (8) 


6 npsamoyzononukxe Il, npu w=, mo cywecmeyem makan dynKyun 
d(x) €Cy[— 1, 2], «mo 
x-+t 


v(x, ) =z} | r(&, 0, x, t)(E) dé + 
t x+t—t oe ke oe Lote 2 cy 
t\a | r@axn eG O+AGEs d % oa (9) 
0 x—t-+t 


ede (x, 1) —npouséorbnan mouxa npamoyeoronuxa Il, wu r(&,t, x, t) — mynK- 
2 2 ~ ~Y ~ 
yusa Pumana onepamopa _— — + a(x, a + b(x, a + c(x, ¢t). 


BpejemM oOosHayenns: b)(x) = (x) npn xE[—1, 0] u $,(x) = (x) npu 
x€(1, 2]. Mogxcrannaa npapyro uactb ypaBHenua (9) B (7), nOonyaHM 


b= Pa:+ Di (p, v0) &; (i =0, 1), (10) 


rye P;—MuHTerpasbuble onepatopst Bombreppa Broporo poga u D;(y, v) — 
— HeKOTOpble HeMHHEHHbIe OlepaTopbl, CBOMCTBa KOTOPbIX ykKa3aHbl B 6° (MbI 
He BbIMHCbIBaeM OMepaTopoB D;(%, v) H3-3a HX TpOMO3KOCTH). 


JIemma 2. [Tycme npu w= cytwecmeyrom makue dynKyuu v(x, t)€ 


0 
€C, (Ih), fo (x) ECy[—1, 0], bo (x) EC, [1, 2], uno: 
Watt) 05 (Gj Ome 
2) mynkyuu v(x, t), po(x), d(x) u ynxyun p(x), paenaa ,(x) npu 
x€[—1, 0], paenan 0 npu x €[0,1] u paenasa $,(x) npu x €[1, 2], yooeremeo- 
psom ypaexexusm (9), (10). 
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Toda ynxyua v(x, t) ecmo pewenue sadauu (6) — (8) 6 npamoyeorsnuKe 
|| npu w= pv. 

| 6°. Teopema cymecTBOBaHHA pemeHua 3anauu (6) —(8). 
hidemcaA mMaKoe 4UCAO Yo > 0, 4mo npu s‘Gom B, ||<po, 6 NpAMOYeOAD- 
Ke Il, cywyecmeyem pewenue sadauu (6) — (8). 


oo 3 
JlokasaTeabertsBo. B upocrpanctse C, (Il) BBexem Hopmy: 


a y 
ax® a2 | 


|v Sar =< io a 


q lee 

6osHauum yepes T, = {v€ C, (Ih), |ulea,<L}. Tpu mo6om buxcuposan- 
om VET, onepatTop Do(u, v) NepeBoguT 1poctpauctBo C,[—1, 0] B ce6s 
Kaxylom wape Sy = {¢€C,[—1, 0], |v, <N} yaoBnerBopstor ycnoBuam 


IDo(, e)¢h<to(¥, L), | Dolv, )6—Do aAYbh<ale, L)Id—¢h» 
Jme uucia y;(u, L) > 0 ne 3aBucaT oT BbIGopa amemMeHTa VET, u Yj (u, L)— 
++0 npn pO (j=0,1). Onepatop D,(u, v) o6naqaer aHanorMuHbIMH 
tTBOHCTBaMH B TpoctpaxcTBe C,[l1, 2] npn s1060m duKkcupoBaHHoM VET. 

MoxHO 2OKa3aTb CYIeCTBOBaHHe TakOrTO YNCa fo(L) > 0, uTo AA M0- 
Bix vET, up, |ul<po(L), ypaBHenve (10) mp i =O wumeer pemienne 
: (x, », U) B HeKoTOpoM mape S;, mpocrpaucrBa C,[—1, 0] (*°). Anamorus- 


a | 


O mpH m0Onix vET, uw wp, |u|<po(L), ypaBHenue (10) npo i =1 umeer 
emeHHe ¢,(x, », VU) B HeEKOTOpOM Wape S;, npocTpaHcTBa C,[1, 2]. 
CymectsyeT yncro 14(L), O<p,(L)<po(L), Takoe, uToO MpH .106bIx 
veT up, |p| <p, (L): 
1) pelienve Kaxkforo 43 ypaBHeHuit (10) equHcTBeHHO B mape S;,; 


2) oY (i, p, v) =O (i, j= 0,1) u, cnegoBatenbHo, dyHKunaA > (x, p, V), 
onpefensemMaa vepes dbyHkuuu ¢;(u, x, V) CMOCOGOM, HCMOMb30BaHHbIM WA 
olpeleneHua PyHKWMH + (x) 13 NeMMbI 2, IpHHayexUT NpoctpaHcTBy C,[— |, 2]. 

3) WIA MOObIx V4, 02ETL 


Ide(x, p, 1) —de(%, By V2) h<ye(e, L)io.— Velen, 


rue uncsia Yo(p, L)>O u Yo(p, L)—-O npn pO. 
Halinytca Takve unca Lo >O uw po >O0, ato npu mo6om p, |p|<po, 
onepaTop 


x+t 
Viwo=s{\rG 0 4 OOG wm vdet 
t x+t—t ial Wy Fe consi ae 
+\de | rGue) Cw EV+AW eB, Oe U)lae 
0 x—t-+t 


6yeT YAOBNETBOPATh YCJIOBMAM NPHHUWNa CKaTHIX OTOOpaxeHHl B wape T,,. 
CuieQOBaTeJIbHO, CYILECTBYeT eCAHHCTBCHHBIH 9JIEMeHT Up ET ,,, YOBMeTBOpA- 
OWMH ypaBHeHHIO Up = V (wu) Vp. M3 nemMbl 2 culefyeT, YTO SCMCHT Up ECT 
pemeHue 3agaun (6) — (8). 

7°. TeopeMa C€AUHCTBEHHOCTH pelleHHA 3afauu (6) — (8). 
Pewenue sadauu (6) —(8) eOuxcméeHHo 6 npamoyeoroHuKe Il, npu atbom w, 
|p [<tr *. Plas 

Tloxa3satTeapeTsBo. Ilycth npuw w=p, |u|<pyy,, cyllecTByeT Takoe 
pemenne v,(x, t) 3agaun (6)—(8), To vy, (x, t)==u,(x, ¢) B NpaAmMoyroup- 
nuke II, (byuKuua v(x, ¢), OVeBUAHO, He MpHHagnexuT wapy T,,). O6o- 


* Uvcno py BbIOMpaeTCA CHelHaIbHLIM OOpa3soM WO <p) < po. 
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3Hauum uepes = H (Q(x, ft) EI; u)(Q) ur 4 Ha= ae Ecan a > (! 


i 


TO U, (xX, t)=d, (x, f) B MPAMOYyrOJIbHUKe lie Haduerer hae wcso t > (| 
YTO U, (x, t)==U, (x, f) B NpPAMOYrOJIbHUKe Tat. OTHM HcKUOUAaeTCA caly4a') 
a > 0. Cayyali « = 0 uckmioyaeTca aHanorauHo. CrefoBaTeJbHO, MHO2KCCTB | 
H nycto. Teopema jloKa3aHa. | 

Sameuauwe. I[Ipoctsie mpnMepbl MOKasbIBaloT, YTO pelll>1He saat 
(6) — (8) MoxeT ObITb HEC JHHCTBEHHbIM B MIPAMOYTOJIbHHKe Il,, ecm B;-§ 


—(— 1/ A; = —(0 xoTa Obl AIA OAHOTO 3HAYeHHA UMHAeKCa I. | 

8°. TeopeMa O HE€NPePHBHOH 3aBUCHMOCTH PeUICHHA 3ay 
naun (1)—(3) OT HavanbHHX yYCJOBUH. eee UUCAA Cy >" i 
U to, O<pgQp, makue, umo dan mo6elx pynkyut dj (x, p) (7 = 0, 1), yool 
BNEMBOPAHOUUX YCAOBUAM: 

a) Ay (x, pw) ECs [0, 1] npu svobom p, |u| < 

8) 6bINOAHSIOMCA YCAOBUA CO2NACOBAHUA (4), 6 ) (emecmo 9; (x, w) nodcmae. 
asnemcn i; (x, %)) npu awb6om p, |w,<1, 
umeem mecmo: 

1) sadaua (1) — (3) ¢ Haxaronolmu ycaoceusmu w (Xx, 0) = by (X, #), W(X, D) =| 
=, (x, p) umeem eduncmeenHoe pewenue w(x, t) 6 NpAMOY2OAbHUKe Tl, npul 
060M by || ye, ecau || pj (x, 4H) —1y(%, #) [Is << Co npu |p |e (jf = 9, 1); 

2) daa ato60e0 & > 0 Haudemca makoe 4ucao 6 (2) > 0**, 4mo||u—w||, 7 <é 
npu awb6om pw, |p|<ue, ecau || oj (x, pw) —A4(%, B)Ilp< 6(e) (7 =0, 1) npw 
it | S po. 

9° Sameuanua. Merton, u3OxKeHHbIN B HaCTOAMLeH 3aMeTKe, NO3BOAeT 
WOKa3arTb: 

1) TeopemMbl cyliecTBOBaHHA, €JHHCTBeEHHOCTH H HelpepbIBHOM 3aBHCHMO- 
CTH OT Ha¥aJIbHbIX YCJIOBHA PeWieHHA HeJIMHeEMHHOH CMelWIaHHOHM 3afaun (1) — 


(3) qua mo6oro mpsamMoyrojbHHKa Ilr (0 << T < 00) mp JocTaTouHO MaJIbIXx w. 
Hemnneluble WIeHbl, COep2Kalllvecd B ypaBHeHHH (1) H KpaeBbix ycuoBuAx (2), 
MOryT MMeTb BH F (p, x,t, U, Ux, Ue), fi (UV, £, U, Ux, UW). 

B 9ToM culyyae mpeAnouaraetca, uro pyHKunA f;(u, t, U, Ux, Uz) Bax bI 
HeIIpepbIBHO Auddpepenwupyempl 0 ft, u, Uy, up BOOMACTHO tT, |u|<l, 
— oo <u, Uy, U< +0o (O<T< oo) H BMecTe CO BCe€MH MpOHM3BOLHbIMH 
lO BTOPOrO NOPAAKa BKJIOUHTeJIbHO PaBHOMEPHO CTPeMATCA K HYJIO mpH p—>O0 
B KaxKJOH OrpaHH4eHHOH OOIaCTH H3MeCHeCHHA TWepeMeHHBIX ft, U, Ux, Uz. DYHK- 
una F (u, x, t, u, Ux, Us) OOAKAeT aHANOTMUHbIMH CBOliCcTBamMH. Kosddunu- 
ental A;, B;, C; MOryT ObITh MpOH3BO/IbHBIMU cbyHKUMAMU f, OMHOKPaTHO He- 
TIPepbIBHO Aupdepeniupyempimu upu t € (0, 7]. B strom cayuae npeanomaraetca, 
uto B;(t) —(—1)A;(t)=£0 npn mwo6om ¢€[0, T] uv i=0O, 1. 

2) Teopembl CYyWlecTBOBaHHA, €HHCTBCHHOCTH HW HelpepbIBHOM 3aBHCHMO- 
CTH OT Hau¥aJIbHbIX YCJIOBHH pelieHHA JIMHeEHHOM 3aqaun (w= 0) Ana sm1060ro0 
lipamoyrobynka Ilr (0<T < oo). 


HccaefopatesIbCKHH ()u3HKO-TeXHHYeCCKHH MHCTHTYT Tlocrymu.10 
TopbKopckoro rocyapCcTBeHHOrO yHHBepcHTetTa 27. IN 1959 
um. H. HW. Jlo6auepckoro 


WMTHPOBAHHAA JIMTEPATYPA 


1B. H. Toapha6epr, JAH, 124, No 3, 513 (1959). 2T. M. Duxteunrouaby, 
Kype aucep entiuab Horo M HHTerpasbuoro ucyucnenua, 1, M.— JI., 1949. 3M. A. Kpa- 


cHOCeJTbCKUH, TomosoruueckHe MeTOZbI B TeOpHH HeJIMHEMHBIX HHTerpasIbHbIX ypaBue- 
Huu, M., 1956. 


* Uepes Il, ¢ > 0, o6o3Hauaetca npamoyrompHuK ON x<1,0<i<o. 
** Unico 6 (€) 3aBHCHT, BOOOULe ToBops, OT dyHkUHii gi (x, pw) H He 3aBHCHT OT BBIGOLa 
bynkuni A; (x, p). 
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Hornager Akagemuu nayx CCCP 
1959. Tom 127, Ne 5 


MATEMATHKA 


M. WM. JAHWJIIOK 


| 3AJAUE C KOCOM NPOH3BOAHOM JIA OBLIEM KBA3HJIMHEAHOR 
IJJIMNTMYECKOM CHCTEMbI MEPBOrO NOPAAKA 


( ITpedcmaeneno axademuxom H. H, Bexya 25 IV 1959) 


1. B wacrosmeh pa6oTre uccieqyeTca 3amaua c HaKNOHHOH TIpOH3BOJHOH 
A OOWeH KBa3sHJIMHeMHOM SJIMNTHYeCKOM CHCTeMbI MepBoro NopAyKa Cc JByMA 
M3BeCTHDIMH PYHKUWAMH UW, V Ha MwocKocTu. Mbl paccMaTpuBaeM KOMIVJIeKC- 
10 3aMHCb 9TOM CHCTeMbl OTHOCHTeIbHO KOMMJICKCHO3HAYHOH (cbyHKUMU 


a 6 dw , 
se tH (@ @) 5 + HalZ, w)= + v(2, w) = 0, 


eo early 0 


dz 2 
a jececet baal hd tet 
ee tee: la: am ix) 

KoadpuuveHTb! ypaBHenua (1) 3aqaHbI Ha TOMONOrMYeCKOM NpoH3sBeqeHHU 
(eKOTOPOH OOJlacTH D B MOCKOCTH Z Ha BCIO KOMIIVJICKCHYIO MJIOCKOCTb W U 
TOBM@TBOP ALOT YCNOBHIO JJIJIMMTHUHOCTH: Aid BcexX Z€D u moboro 3HaueHHa 
w|<R BbinomHAeTCA HepaBeHcTBO | ~,| + ive|<u,<1, rae p, (R) — HeKo- 
opasd nocrosHHaad. Ha rpaxnuue I’ o6aacta D paccmatpuBaetca mpou3Bosb- 
ibid WuddepeHunaJIbubld ONepaTop MepsBoro MopsAAKa 


w (2, U, 0, Ux, Uy, ‘Vx, 0y)==Reo(Z, W, Wz, wz), (2) 


ye ® HW @—3alaHHble (yHKWMM CBOUX apryMeHToOB. 

Sagaua F. OnpegeiuTb kommmekcHo3HauHylo (yHKUMIO W M3 KJacca 
(dD), p>2, yosneTsopsioulyio jypaBHenuio (1) BuyTpaH oOnactu D u 
paepomy ycuoButo (2) Ha rpaHuue I’. 

2. Kak B sMHelinoM cmyyae (1,7), a uccieqoBanua saqaun F BBogutca 
lekoTopad saqaya Pumana—Tusp6epta E ana HeKOTOpOH KBasHJMHeHHOK 
CTeMbI C YTPOCHHEIM UHCJIOM HeH3BeCTHBIX (PYHKUMH, KpaeBoe YCJOBHE Ko- 
‘OpoH yxKe He COJePXUT MPOM3BOAHIX OT HCKOMBIX PyHKUNH. Hmeuuo, pac- 
MOTPUM KBa3HJIMHeMHyIO CHCTeMy JudpPepeHi{MaJbHbIX ypaBHeHHH NepBoro 
lOPANKa OTHOCHTebHO HeH3BecTHBIX Fy, Fo, Fs 


Ot + ts (2) Fi) Fo t+ ta(2, Fi) Fo + (2, Fi) = 0, 


Oz 

Fa tg, (2, Fy) 2 + go (2, Fs) 2 + va(@ Fay Fe) = 0, (3) 
Oz 2 Oz 

aie FP == 0 

Oz 
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rye [JId KpaTKOCTH BBeJICHbI oO03HayueHHA: 


gx (2, @) = [1 —|po(z, w) |?) tv (2, @), 
gz (2, @) = — [1 —|p2 (2, W)PT* 2 (2, @) ta (2, @), | 
vgi(2,F ay ee el eee | Uy (Z, w) aire [v4 (z, By es) — [42 (Zz Fi) (2; Fy, Fig 


4 


Ov. Op. 0 - 
(2, Fi, Fo) = {ea + SF, — 22 uF 


a ane es (UF + Fs +) | F, + 
ov , Oa dv re eae Tt 


Ha ocuopaHuu copys (4) serko mpoBepuTb, 4TO H3 YCOBHA IIMMTHUS 
HOCTH ypaBHeHusa (1) cueqyer 2HMMTHUHOCTh CucTeMb! (3): CyllecTByeT 104 
cTOAHHad g,(R) Takas, uTO Aa Bcex z€D u aw6oro |w|<R Bpinonnaercs 
HepaBeHCTBO 


1 qi(2, @){+ [42 (Z W)|Nq <1. (5, 
Ha xountype I’ paccmaTpuBaiorca rpaHHuHble yCsOBAsA 
Rew (z,W, Wz, W2)=0, Re[F,—F;]=0, Re[iF,+iF;]=0. (6) 


3anaua E. Onpegemrb o606menHoe pemenne us Kaacca Wi) (D) 
p> 2, cuctembi (3), yRosseTBopsiouee Ha | kpaeBomy yc.1oBuio (6). 

CBa3b Mexyly 3aqayamu F vw E ycranapnuBaetca Teopemoi: | 

Teopema 1. Jlonycmum, umo Koad@uyuenmo ypaeHenusn (1) o62adaiom 
OOOOUWEHHOIMU NpOUSBOOHbIMU NO Z, WU WwW U 4MO dyHKyUA W = w(z) npeo- 
cmaeasem pewenue sadaau F. Toeda mpu dyxxkyuu Fy,=w, F,=0dw /0z, 


F3;=@ npedcmaeasiom peuenue sadauu E. OOpamuo, ecau cucmema qynk- 
yuu Fy, Fz, Fs npedcmaeasem peuienue sadauu E, mo nepeaa mynxyun F, 
npedcmabasnem pewenue sadauu F. 

JTokasaTeJIbCTBO 2TOM TeOpeMbl aHasIOrMYHO LOKasaTeJIbCTBY B JIMHeiHOM 
cuyuae. 

3. B JanbHeliiem Mbl orpaHHunMcsa paccmorpeHueM 3aqaun E B caexyi- 
IMMX MpednosoxKennAx. Kpaepoe ycopue (2) cofepxkuT WHHELHBI Oneparop 


0 + 
Bua W(Z, W, Wz, Wz)=a(z) x + 6(z)w, re a uw 6—3anqannpe Ha T He 
MpepbIBHO Auppepenuupyemple *yHKyHH, mpuyem a=-0 B KaxKTOM ToUKe KOH- 
Typa. Uepes x o603HaYHM MHMeKc (PyHKUMH a, T. ec. x= = larga (z)Ir. Kak 


HM B JIMHeHHOM Cayyae (°), mocle 92eMeHTapHbIX Mpeo6pasoBaHult B OHO- 
CBASHOH OOslacTH (B STOM CylyYae BCera MO*KHO cuMTaTb D eMHHUHBIM Kpy- 


roM) 3aqaua E mpwpogurca k culeqylouleMy KaHOHMYecKOMY Buy: cucTema (3: 
MIpHMeT BUX 


? 
’ 


0 0 o a 
E+ Ae NE+E NZ+<@ g=0 a 


Te ~— TPCXKOMMOHCHTHBIM KOMIJIEKCHOSHAYHBI BeKTOp; 7(z, ~) — HeKOTO 
pPbIf BEKTOP, 3aBHCALIHH OT BC€EX KOMMOHEHT $1, $2, 3, H 


00 0 00 0 
a-(on0), a= (240). (2 
00 0 00 0 | 
Kpaepoe ycJloBHe NpHBeyeTca K BULLY 
Oe 0) 
Refg(z)e@]=90, g=[10-14], zeéP. (9 
rete 
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Mbt OyemM nostomy *opMy.sMpoBaTb HallM yTBep»xKJeHHA B TepMHHAX CH- 
bi (7). Ilyctb BexTop t H gq; yqoBneTBopsor ycnoBuio JInmunua 


(1) : @) (2) 
barie = penkhb< <3 Ante Rhitrasey A steaks. Deed: 


(1) (2) (1) (2) : 
(Gz (29S1) — Gi (2, G)| < B: (2, R){G—Ql, (= i Ds 


\ ae < Rj, j=1, 2, 3; R=1, 2, mpuyem HeorpuuatenbHbie dyHKUMH 
} B;, 3aByucalne, Bovblile rOBOpA, H OT Z, HU OT R, NMpHHadexaT 0 Z 
kecy L,, p> 2. OOo3sHauuM AA KpaTKocTu a,;(R) = || Aj (z, _R)||, a yepes 
)— Hopmy MaTpuupr || «;;||. Ormerum Take HepaBeHcTBO [T (0 01 — Po) |< 
1B |p: —pall-,, Pp > 2, B—=const, rae T— onepatop Buya ag UJI (13). 
4. PacemorpuM cHavaJla Clyuai HeOTpHuaTesbHOrO UHAeKca: x > 0. Jina 
°O «YTOObI BeKTOP-CyHKUHA ©, OOsaatoulaA OCOobmeHHOH npousBoAHOli 
/0zEL,, p>2, yopnerBopina Kpaepomy ycsopuro (9), HeoOxoquMo Hu 
cTaTOUHO, YTOObI OHA HMesIa BAL (*) 


=Tp 1D = 2 \ 


\j22 pG@ (6) | doe+ Demo ae , % (10) 
agi Py 
2 o— HeKOTOpaA nmoTHocTh u3 Ly(D), p>2; Oy (z) = iae* + 


x—1 


WD) {an (z* + 2") + iB, (2*— 2—-*)}; “H, oe, Be, a. B — neltcrenTenL- 
k=0 
fe MOCTOAHHbIe, a MaTpHua G umeeT Buy 


‘a (OD 4 
Ce a@=( pei ), Jz;<l. 
2 Pe A 


V3 (10) u (7) noswyuaem HestMHeHHOe MHTerpasibHOe ypaBHeHHe ja ompe- 
J@HHA HeEH3BeECTHOH TJIOTHOCTH 9 


+ Q(z, To + ®)Sp+ Q(z, To + ®)Sp +, (z, To + ©) =p + Ip =0, 
ae ed hy 
Q; (Zz, Tp + ©)’ + Q(z, To + ©) 0’ +742, Te+ 0) =1 (2, Te+ ®), 


e yepes So o603HaueH CHHIyApHbI onepatop OTp/0z. B cuay mpesznono- 
HHUA 1. 3 IA onepatTopa Ilo nomvuaem yculoBHe 


a) _@) yo? (2) (i) . 
Viger le de nao yaleliccn, weenlo ln GD 


2 ycIO fr M BeKTOp @M BbIGupalorcs Tak, uTOOb! | Tp; -+ P;| < R;. Koasddu- 
ent Jlnnmuma B (12), 3aBMcALHi, BooOlule TroBopx, oT p Hu or R, NerKo 
paxkaeTCH vepe3 BEJIMUHHEI, BBeeHHbIe BN. 3: 


(R) =(M + B) > |! Be||-I] S || Ra + Go (R)iIS || + Ba (R), M = max|’}. 


2ED 
Sanuuiem ypapHenue (11) B Buge 


= IIp+q, Ilo = —Ilp —Il0, g = 10, 


> onepatop II yHoBuleTBopsxeT ycsioBuio (12) c mocrosHHol Ap(R). Ecan 
iepb |i g||<(1 — Ap(R))r, To oneparop —IIl p== ‘Tp + q sroopankael wap 
e6a. B cusly MpHHunMa cxKaTbIX OTOOpaxKeHHi ypaBnenue (11) umeer enun- 
eHHOe pellieHHe B ape |jp|| <r. 
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CcbopMyaupyeM MOJIyYeHHbI pesyJbTarT: * 

Teopema 2. J[onycmum, amo Koappuyuenmol ypasHeHuA (1) wu ux. neg) 
eole Npouss0dHHle yOobnemsopsAIOmM BHYMpU HeKOMOPO2O KPYeA YCAOBUIO JTui 
wuya Cc nocmostHomu us Lpy(D), p>2. Ecau Ap(R) <1, lei <@@ 
—A,(R))r, mo sadaua F c xeompuyamearonoim uxdeKcom x > 0 ecezoa uUmee; 
u npumom eOuNcmBeHHoe pellenue npu sto5om duKcuposarHom O. : 

Takum o6pa30M, KaK HW B JIMHeMHOM CJIlyyae, MbI HMeeM 2x-+-3 jevcTBI| 
TeJIbHbIX H€3aBUCMMbIX MapaMeTpoOB, OMpezenmoulux BeKTop PD. | 

5. PaccmMorpuM Telepb cJlyuai oTpuilaTebHoro WHeKCa: % = —~*< 
(x =|,|). U3 pesyapTaToB, H310%KeHHBIX B (?), CeMyeT, YTO MA TOTO 4TOO 


BeKTOP-pyHKUNA 9, OOMaaoMlad OOOOULeHHO MpousBo_HOH Op/OZzEL,, p> 
YNOBJeTBOPAa YCJOBHIO 


1 
Re[g(zZ)g(z] = 2%, L= °) in Ze 


rae Y — TpHrOHOMeTpHyecKHH MOMMHOM NopsKa He Bplule x — |, HeOOXOAAN 
H MOcTaTOUHO, UTOObI y AoMycKasla MpescTaBMeHHe iy 
Es a + iB\, 

4 p (€) mye, _p(o) w 0. a 

ae: oS CO tS | ae oy we 


4 


rae G umeeT ToT xe cmpIc (9), yTO H B opmyse (10); x =|%,|; a uw B- 
HeEKOTOPble JCHCTBUTeJIbHbIe MOCTOAHHbIe. ByfeM MOSTOMy HCKaTb pellleHt 
BHQOW3MeHeHHOH 3anauu E B Buse onepatopa (13) c HeKoTOopbiM duKcupe 
BaHHbIM BeKTOpomM ’, HeH3BeCTHOM MOTHOCTbIO Pp H HeM3BeECTHOM MpaBo 
yacTbiO { B BHAe yka3aHHoro nowMHOMa. IlogxcraBiaa Bbilpawkenne (le 
B ypaBHenHe (7), MOJIYUHM HeJIMHeHHOe MHTerpaslbHoe ypaBHeHHe | 


0o+T,p=p+Q (2, Ko + ¥)Si0+Q,(z, Ko+ VP) So 4+7(z, Ko + VP) a 


rye uepes S,p o603Ha4eH CHHTyJApHbIM onepatop OKe/ dz Ilpuamenus mpext 
yoyue paccyKeHuaA K ypaBHeHnio (14), MbI NOJy4uHM CJIeRyrioulyio TeopeM) 

Teopema 3. Jlonycmum, umo koappuyuenmot ypaexenusn (1) u ux ne; 
eole Npouss0dHol? yIosaemszopaion ycroeuio Jlunuuya no W 6 HeKOMOpOM KpyE 
C NOCMOAHHIMU, BASUCALWUMU Om ZU om R, npu4em no Zz OHU NpuHadnencal 
L,(D), p>2. Botdepem, Kpome moeo, 4uucao r u eexmop mak, «mob 


; (1) we 
[Ke-+ 81 <R npu [ipl <r. Ecau Ay(R) <1, M=0,[Ig!| <(1— Ay (R) 


g =II,0, wu ecau undexc 3adauu F ompuyameren, x, = —x <0, mo OA An 
6oeo ‘E cyyecmsyiom, u npumom eOuncmsennole, mpuzonomempuueckull mHoe 
uneH Y nopsAOKa He edliue x—1 u peulenue 3sadauu F Cc mHoe2o4neHom 1 6 np 
gol 4aCMU Kpaeso2d YCACBUA. : 

Mol B4MM TAKUM OOpa30M, TO B 3TOM CJly¥ae pellleHHe 3aauu.3aBHCl 
OT ABYX MpOW3BOJIbHBIX JeHCTBATeJIbHBIX MapaMeTpoB a, 8. 


MucrutyT rugqpoqunamuku Cu6upcKkoro oTmenenua Tlocrynuaio - 
Akaemuu wayk CCCP 9°IV 1959 - 


WHMTUPOBAHHASA JIMTEPATYPA 
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122, Ne 2, 175 (1958). 


Joxnann Akayemun naykx CCCP 
1959. Tom 127, No 5 


MATEMATHKA 


| Bb. M. MAKAPOB 


|0 MPOBJIEME MOMEHTOB B HEKOTOPbIX ®YHKILMOHAJIbHbIX 
NPOCTPAHCTBAX 


| (ITpedcmaeaexno-axademuxom B. H. Cmupnocoim 27 IV 1959) . 


-+co 
B pa6ore (+) Ilofia noKka3an, uTo mpo6meMa MOMeHTOB pL, = \ t"dg(t), rye 
—oo 
(¢) — byHkuna orpanHuenHol BapMauuu Ha Bceli ocM, pa3pelmumMa np sto- 
IX Un, H MCCJIeMOBaN HeoMpefeseHHOCTb B BbICope *yHKuuH g(t). B ua- 
OAULe€H 34MeTKe H3JiaraeTCA MOKa3aTeJIbCTBO HeEKOTOPOH OOulel TeOpeMEt, 
SBOJIAIOULeH eMHOOOPa3HbIM MyTeM yCTAHOBHTb Pa3peUIMMOCTb pxya 3afay, 
OTOPbIe MOryT ObiITb CBeeHbI K MpoOJIeMe MOMeHTOB B Hajviexkaje BbiOpay- 
OM (PYHKILHOHAJIbHOM IIpocTpaHcTBe. : 
PaccMoTpxHM JIOKaJIbHO BbINyKJI0e€ mpocTpaHcTBo X, mMoceOBaTe bHOCTB 
eMeHTOB x,EX (n=O, 1, 2,...) WM MocmefoBaTembHOCTD YHCe pp 
mea U0, 1, 2, 0+): 
IIpo6emoi MOMeHTOB B MpocrpancTBe X Mb!i 6yeM Ha3bIBaTb 3afayy 06 
ThICKaHHH (byHKUMOHaa f € X* Takoro, 4TO 


xine “ares yOu: (1) 


Ilyerb X — HHAYKTHBHBIM Mpeses pacliMpAIOMeicA MOCJIeOBaTebHOCTH 
3-ripocTpaHcTB X, (4) u S,—3aMKHYTaA eAMHHMOHAA Ccepa mpoctpancTBa Xp 
n=O, 1,2,...). Byzem ropopuTb, 4TO NOCJeOBAaTeJIbHOCTb MpOCcTpaHCcTB Xp 
MOBNeTBOpAeT ycuOBHIO (F), ecm npH JOObIxX hy > 0 MHOmKECTBO AySy + 
SS. SN, SitsaMKnyTo. “BX ys, (r= 00; 279 .°.)s 

TloceqoBaTesbHOCTh NpocrpaHcTB Xp, YMOBJeETBOPAeT, B YACTHOCTH, yCuJO- 
Mio (F), ecuu sce X, pecbiekcuBHE! MM ecw Xp (n=0,1,2,...) ecTb 
(B-nuHeal orpaHuueHHBIx aviemMeHToB ((°), crp 211), HOpMambHO cozep>Ka- 
mHiica B Xn4, *. MoxHo CuHTaTb TakxKe, YTO MocsefopaTe/bHOCTh Xp Y)OB- 
leTBOpseT ycuioBulo (F), ecu X ecTb npocrpaxctBo Tuna (£N*) (*). 

Teopema. Jlycmo X —undyKmuenolli npeden pacuupsarwoiyetica nocae- 
losamenonocmu B-npocmparcme Xn, yooenemeoparowuutt ycaosuio (F); lL = 
= £ {Xn} °)s 20€ Xn AUHeLHO HNesaeucumbl, — AUHelinHoe nodOmHoocecmeo X 
makoe, umo Ly= LAXn KoneuHomepHo npu snboom n=0,1,2,... Toeda 
pobnema momenmose (1) paspewmuma npu s1obblxX pn. 

S3ameuanue 1. Teopema cnpapessuBa TakxKe, eCJIH mpoctpaHcTBo X 
CTb COMps2KeHHOe K HEHOPMHPYeMOMY MIOJIHOMY JIOKaJIbHO BBbINYyKJIOMY MeT- 
muecKomMy mpoctpaucTBy Y. IIpu stom B copmyuposKe Teopembl X, Ceayet 
UATATb MHOXKECTBOM BCeX JIMHeMHBIX CYHKUMOHAOB BY, HeMpepbIBHbIX MO 
-H nomyHopme. Perenue mpo6JleMbl MOMCHTOB OCyIeCcTBAeTCA SbyHKUMOHA- 
om f, MOPOXeHHLIM 3NeMeHTOM MpoctpaucTBa Y: f(x) = x (Yo), xEX=Y", 
ey 


* Mbl mpeznouaraem, YTO COOTHOWeHMe yNOpsAOYeHHCCTH B NpccTpancTBe X, wu BX, 
ak MoAMHowKectBe X,,4, OMHO H TO xe. 
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S3ameuauHne 2. CchopmyMpoBaHHble pe3yJIbTaTbl OCTAIOTCA CipaBediy 
BbIMH, eCAH CyUlecTByeT paclIHpmMolkascaA MoceLoBaTebHOCTh B-npocTpanc) 
Xn, YROBeTBOpsoulad ycsoBuio (F), Takas#, uTO Xp, €CTb 3aMKHYTOe M1 
mpocrpanctso X,, a L CX taKoso, yto Ly = L ~\ Xp KOHEYHOMEPHO TPH Je 
6om 7 (CaMa HOcJIeOBaTebHOCTb X, Ip 9TOM YCJIOBHIO (F), Boode 
BOP, He yJOBJeTBOpseT). OTMeTHM, HaKOHell, YTO TeOpeMa BepHa UM B CI) 
yae, Kora X ecTb mpoctpauctso Tuna (LF). 

PaccmMorpuM HeKOTOpble MpOOJIeMbl MOMCHTOB B KOHKPeTHBIX IIPOCTpaHCTBa 

Tlyets E —3aMkHyToe HeorpaHH4eHHOe MHOXKECTBO SBKJINOBa NpOcTpal 
cTpa R», *. SapukcHpyeM MOCJe€LOBAaTeJIbHOCTb MOJO%KHTEJIbHbIX (DyHKIL} 
on(t), n=O, 1, 2,..., OMpeseeHHEIX HM HempepbiIBHEIX Wid f = (ty, fo, «| 

.. tm)@H u Takax, 4To 


Pn—1 (£) < CnPn (£), LCE ai eee 
Sen t ————————————— 
fim 0 es, ad ay ee 


\t| 00 Pn—1 (7) 
teE 


_ 


Ilyects X,—poctpaucTBo Bcex HenpepbiBHbix Ha FE (byHkuni x (1 


YAOBeETBOPAIONIUX ycoBHIo lim Lx at: 
it\>00 Pn (4) ?, (t) 


O6muli BUX dyHKunonana FE X, naetca copmyuoli 


p(x) =) Soe dn (0), 
E 


=0 c Hopmoi ||x||x, = sup 
teE 


Pn ( 
re — HeKkoTOpad Mepa Ha E, |w(E)|< + oo, nan 


f(x) =\x (i) dv(0), 
rye s 


, _ f &v@ E 
v (E;) a a \ On (0) (< 


(E, — orpaHuyeHHoe H3MepHMoe TOAMHOxeCTBO £). 
PaccMoTpuM mipocrpanctso X («MefieHHO pacTyijux» Ha E dbyxHKuui) - 
MHAYKTHBHbIM Mpexzen X,. Odum Bu PysHKUMOHaIa B X AaeTca copmys0 


j (x) =\x(av(, 


E 


re ¥ €CTb Mepa, NpefcTaBumMax B (opme (3) (c pa3/HUHbIMH ») pH 1060 
ae OA Peace: 

B paccmaTpuBaeMbix HWxKe CJlyy¥adx TeopeMa IIpHMeHHMa B CHJy 3ameug 
Hux 2. Pomb mpocrpancrpa X, urpaet KB-auHean orpaHHyeHHbIX 97eMeHTO! 


COCTOAULMI H3 BCeX HeMlpepbiBHBIx Ha E dyakunii x (t), yOBJeTBOpsIOUIH 
YC JIOBHIO 


x(t) | 
9, (t) 


<= Co, 


Ps gt 
algae et 
HOPMaJIbHO COsepmwKallluicaA B cudy (2) B are 

Cutad, B uactuocTH, Rm=R, =E, 9,(t)=14+jt/"ux,)=f 
n=0, 1, 2,..., momyyaem teopemy Ilofia. Ananorvuno moxerT G6bITb pa 


* petra 
MoxuHo TakxKe cuntaTb E OTKpbITHIM OrpaHHYeHHBIM MHOxKeCTBOM. 
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NioTpeHa MHoroMepHad mpoOleMa MOMeHTOB B cayyae E=R,, nan E = 
Nite Rn [ts >O0, i=1, 2,..., m}. Bcayyae, korma Rm = R,, E =[a, + 00) 
> 0), a(t) =1+0t"", x.(t)=t", n=1,2,..., 43 3amKnyroctu B X 
} oxecTBa L = ¥ ({x,}%°) BbITeKaeT, B YaCTHOCTH, CYeCTBOBaHHe HempepbiB- 
ig NOJOXKUTeIbHOH H MOHOTOHHOH Ha E cbyHKuun w(t) Tako, uTo xora 

w(t)t” =0, n=0, 1, 2,..., HO cymectByeT 8, > 0 TaKoe, TO 


ape lhc ia pie ae i Ga WAT Ek pot asa ly 
a; co. 
AKOBLI Obl HU OplIM N wy, y,-.-, dy- 
il 
Beps Rn = Ry os F, On (t) = gre Fora Ws = 0, 1 2, a5 oR 2 oA (t) =O 4 (t), 
| 1+V\¢| 
j= 1, 2,..., Momyyaem paspeuiuMocTb mpo6leMbI MOMeHTOB 
| as 
ae \ zn TC ane ea bas ie ga 
ove 


me v(¢) —(PyHKWHA OrpaHHYeHHOH BapHallMH Ha Kax%KIOM KOHeEYHOM Tpome- 
KyTKe TakaA, YTO MHTerpavibl CXOMATCA AaOCOJNOTHO. s 
B cayyae, korga E = {d, a,..., Gp,.--}, Ap|—> oo, PYHKUMOHAN N0- 
Ow aeTCA MepoH, COCcpeOTOYeHHOH B TOUKaX dp. Ecan E CR,, o, = 1+ 
| ¢ at kitty==t (OL) we 0-1, -2... 2... TO, ‘cauTane® dro- yy, Mena, 
OcpeOTOUCHHAA B TOUKE Ag, MOJYYaeM Pa3pPelIHMOCTb CHCTeMbI 
loo) -+-co 
a 
ee ys Oe = \ t"dy (t), fet 0) Oe 
k=0 —oco 
we v(t) —yHKUHA CKayuKOB. 
Boooure, GecKOHeuHaA CHCTeMa JIMHEMHbIX ypaBHeHH 
co 
> Gra, Xe = hy tt wie Ola Z LS 
k=0 


JA3PEIMMAa IPH JOObIX MpaBbIX YaCTAX, CCJIH, HallpuMep, 


—— —— lang 
iin wee | 2 oon 4 Ain SS ee Se we), 12s 
ae nk | a ne ee 1an+4, pl 


Ip 3TOM PALI CleBa aOCOJIOTHO CXOMATCH. 


co 
PaccMoTpuM cueTHOHOpMMpoBaHHoe mpoctpaucTBo Y = f] Ya, rae Yu — 
n=0 


IpocTpaHcTBO BCeX (YHKUWHii, aHamHTHYeCKHX B Kpyre |z|<n-+1, Hemnpe- 
IBHBIX pH j|Z|Cn+1, n pas HenpepbiBHO AuppepeHuiNpyembix Ha Be- 
I[eCTBEHHOH OCH HU YOBJIETBOPAIOWINX yCJIOBHIO 


ly |ly, = max |y(z)i+ Pm sip ee POUT < 4s) n= 8,4, 2, 
|2|<n-+1 +-00) 


k=0 (—co, 
Tlyetp xn € X = Y° — yHKuUMOHAaIbI, onpelesAemple cdopmyioH Xn (y)= 
--0o 
\ ty(t)dt, n=0, 1, 2,... Uicnomb3ya 3ameqanue | kK Teopeme, HMeeM 
2,9) 
[JIA MIPOHSBOJIbHBIX [An 


n= \ tryo(t)dt, rne EY, 2=0, 1,2... 
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Takum o06pasom, Kak 9TO H ObIo0 ycraHoBeHO Ilofa, Auana3on B BbIOOT 
(PYHKILMH, pewarolleh cTeneHHYyIO NpCOseMy MOM€HTOB Ha BCeH OCH, BeCbM 
WHpPOK — OT GyHKUMH CKavKCB B MTpOH3SBOJbHOM NOCNeMOBATeNbHOCTH TOYe! 
He HMeKIUeH NpemerbHOH TOUKH, JO uenoh PyHKUHH. | 


o oT 
IlyctTb Tenepb Y — npocTpaHcTBO BCex LesbIX (YHKIUMM C TONOJOrHen, paBHC) 


| 
f 


| 


; 3”) ey* (aor 
Me pHOHi CXOMMMOCTH Ha OF paHUYeH BbIX MHOKECTBAX. BOsbMeM Xp) = an € a | 


ipousBoyHaa TopayKka p pyHKunn Jupaka), re ad, — NPOUSBO/IbHaA Mocse nC) 
BaTCJIbHOCTb KOMIJICKCHBIX UNCeN, |a,,—> + co, a k_a— NpOW3BOJbHaA MOCJe} 
WOBATeMbHOCTh HeOTPHMAaTeJIbHbIX WebIxX uwncen. Tlomb3syacb CHOBa saMmeyaHn 
em 1, Mbl MOXKeM YTBepxXaTb cyllecTBOBaHHe yHkuuH yEY Takon, YM 
yn (An) = Un. B Toukax Q@, Mbl MOrJIM Obl 3aaBaTb 3HaveHHA JOOoroO KO 


HeyHOrO HCA JOObIX MpOH3BOHBIX. | 
Boo6me, ecmu (An,x) —3aNaHHad OecKOHeuHad MaTpHla, TO, TOO! Ha| 
Loe) 


wiiach Wesaad PyHKUNA y (Zz) = DS Cez* C MIPOH3BOJIbHBIMH 3aJ[aHHbIMH «3Je, 
k=0 


co 
MeHTaMH» py ((%), cTp. 265), pn = A ech Oe HEOOXOAUM( 
k=0 : 
M JOCTaTOUHO, YTOOBI 
: ) 
| 


k 
lim V [Anal =<o,< +o. limo,=-+o. 


k->0o0 n-> oo 


Bce cka3aHHoe MepeHOCHTcaA Ha cuyyal WeJbIX MyHKUMH HeCKOJIbKHX 
KOMIIJICKCHBIX TI@PCMeCHHBIX. 

B kKauecTBe nocmefHero MpHMepa paccmMoTpHM poctpaHcTBo Y = Dra,» 
OecKOHeyHO AnddpepeHuupyeMbIX Ha BceH OcH dbyHKWHH C HOCHTeJIeM, cojep- 


*xalluMca B [a, b]. Bosbmem X = Dra, HW Xn = a, n= 0, 1, 2;. 635° Be 


{t,} — MpOH3BOsIbHOe (ObITb MOXKET H TIJIOTHOe) He OOee YEM CUETHOE MHO- 
*KeCTBO TOUeK UHTepBavia (a, 6). Ilo 3ameuaHuio 1 kK TeopemMe HMeeM, HTC 
mpoOieMa MoMeHTOB 9”) (tp) = Un, N=O0,1,..., TE Un — NPOH3BOIbHaA T10- 
CJIEQOBATEJIbHOCT NCE, a OE Dra, oj, BCerqa paspewumMa. B TouKax ty, MO*KHC 
3ajaBaTb 3HaveHHA MOOOrO YHCa NPOH3BOAHBIX (yHKUHH  C TeM, OLHaKO 
yCJIOBHeM, 4TO NPOM3SBOAHAA aHHOrO NopazKa PoMKHA ObITb 3aaHa JMU 
B KOH€4HOM UNCne TOUeK. PaspewiHMMOCTb pacCMaTPpHBaeMOM 3aauN B Culyuae 
tn=cE(a, b) ycTaHoBseHa B (?). 

ABTOp BbIpaxkaeT riyOokyio 6arogapyocTtb T. I. Akunopy, WeHHBIe CO: 
BeTbl KOTOPOrO OH HCHOJIb30BaJl B HaCcTOAUeH padoTe. 


JlenvurpaycKul rocyJapcTBenHEIt yHMBepcuTer Tloctynuato 
um. A. A. )KmaHosa 9 IV 1959 
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stiaoe Silva, Rend. Math. Appl., 14, 388 (1955) (pycck. nep. Matematika, 1, 60, 1957) 
JI. B. Kantoposuy, Daou Say mI ex, A. Tl. Wuuckep, ®yxkuMonabubli 
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Hokuane Akagemuu nayr CCCP 
1959. Tom 127, Ns 5 


MATEMATHKA 


tO. H. HEAMAPK 


0 JONYCTMMOCTH JIMHEAPHSALLMM NPH HCCJIEXOBAHHU 
YCTOHUMBOCTH 


(IIpedcmaeaeno axademuxom JI. C. Tlonmpaeuneim 27 IV 1959) 


Bonpoc 0 JOMycTHMOCTH JMHeapH3allMH Mpu uccwIeqOBaHHU ycToiuMBOCTH 

MieH TOJIbKO [JI CHCTe€M OObIKHOECHHEIX uddepenWMabHblxX ypaBHeHuli 
, *) B Qua cocTOAHHH paBHoBecua yudcbepeHlMasbHbIX ypaBHeHUli Cc NocTo- 
HDIMU 3ala3qbIBaKHAMU apryMeHToB (* 6). B HacTosmer pabote RaeTca O6OcHO- 
daHHe JIMHe ap3alluv Mp UCC/IeQOBaHH YCTOHYHBOCTH pelleHHH HEKOTOPBIX pac- 
Pee JeHHbIX CHCTeM, OMHCbIBAeMbIX JedbepeHUHabHBIMA YpaBHeHHAMH Cc 
faMa3bIBaIOWUMH apryMeHTaMH HIM ypaBHeEHHAMH B YaCTHbIX MpOH3SBONHbIX, 
| KOTOPbIM, B UaCTHOCTH, OTHOCATCH CHCTeEMbI AaBTOMATHYecKOrO peryHupo- 
aHBA C pacipeeseHHbIMH PaBHOMePHBIMH 3BeHbAMH (3aNa3QbIBaHuA, Tpy6o- 
(POBOJbI, JJIMHHbIe JIMHHM MU Jp.). [lpn sTOM ToKa3aTeNbCTBO CYILeCTBOBaHUs 
JELCHHA MOJy4aeTCA OAHOBPeMeHHO C YCTAHOBJIeHHeM JONMYyCTHMOCTH JIHHe- 
pusalnn. 

1. Hyctb u(t) wu w(t) —dyHkunn felicrBuTesbHOro MepeMeHHoro ft, 3Ha- 
J€HHA KOTOPHIX NpHHaiexkaT JIMHCHHBIM HOPMHPOBaHHBIM (PyHKUMOHAaJbHbIM: 
IpoctpauctBam U u Q cooTBeTcTBeHHO. Onepatop, OfHO3HauHO onpejesato- 
uni u(t) uepes dyHKUHIO w(t), ONpedevIeHHyIO MpH tt, Ha30BeM AHH a- 
MH4UeCKOH cucTemonk. Bynem Ha3biBaTb w(t) BKOJOM 3TOH CHCTEMBI,. 
L(t) — BEIXOJOM. 

Ilyetb Bxofy w(t)=O0O orpesaeT Bblxog u(t) =O. Tpuxenne MHaMu- 
1eCKOH CHCTeMbI, OTBeYalollee BxXOZY w(t)=O0, Ha30BeM yCTOHUNBHIM, 
CH waa mo6oro ¢>Q0 MmoxHO yKa3aTb Takoe 5>0, uTo mpu Bcex t¢ 
[u(t)|| <¢, ecnu TombKo npn Beex t |/@(t)||<e. IIpa stom npeynomara- 
TCA, UTO KaxKAad dbyHKunA w(t) NPM AOCTATOUHO OOJbIUMX OTPHLWaTeJIbHbIX 
| OOpaulaeTcaA B HYJIb. 
Teopema 1. JJunetinaa Ounamuueckan cucmema 

t 


u(t) = \ Gt, Jods, () 
—0o 
20e G(t, t) — aunelinolli onepamop, ycmotinuea, ecau 
ty 

sup \ |G (ty, 9)||de< +20. (2) 
1 ones y 
B cayyae, Korja u(t) u w(t)—n-mMepHble BeEKTOPbI, KOMMOHEHTAMM KOTO- 
)bIX ABJIAIOTCA HHTerpupyemble cbyHKunH TouKH M us HeKOTOpOH OOMacTH 


D SBKJINJOBa MpOcTpaHcTBa M JeHCTBHTeJbHOH NepemeHHo ft, npuyem || u || 
COOTBETCTBEHHO |! ||) ompeweuneTcA Kak Sup|u| H 


G(t, t)o(2) = ir (t, 7; M, M’)u(z, M’) de, marr) 
D i} 


/cOBHe (2) ABJIACTCA He TOJIbKO JOCTATOUHDIM, HO H HeEOOXOJMMbIM YCJIOBHeM 
rcTOHUMBOCTH. JleHCTBUTe JbHO, CCIM Fp — QJICMCHTbI MaTpulibl R, TO 


IRE VIS DV res M, Mam’, 


D 
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C apyrofi cTropouHbl, Avid BeKTOpa @(t), BCe KOMMOHEHTbI kOTOpPOrO, KPOM() 
ee : : ‘ j } 
i-ii, paBHoli w;(t, M’) = osign rie (t,t; M, M’), paBHbl HyJIO, HMeeM 


th ty 
\ Git, ct; M, M’)o(t, M’) dell = 3 \ \ \rie (ty, t; M, M’)|dM dc. 


te fig lB) 


PaccmoTpHM Tenepb cucTeMy C BXOZOM (tf) M BbIXOJOM u(t), CBASH 
Me@2xK Ly KOTOPbIMH JaeTCA HeAMHeHHbIM ypaBHeHHeM 
t 


u(t)= \ Glt, JE w(2) + 0 (2) ae. (4)} 
JlonycTuM, 4YTO pewleHue 9TOrO ypaBHeHHA mpH ¢f<ly H3BeCTHO, TOPMa 


uMeeT MeCTO: 
Teopema 2. I] pu 6binoaHeHuu Ycroeutl: 


a) F(t, 0)=0, [f(z 0) —F (zw) |< Aljo—all npu lull, |oll<M : 


eee eee | pee . 
bos OE 
ts | 


oN GL DEG u) + 0@)d|| <M <M nputy<t<hi (8) 


‘00 


ty 
p) sup \iG(t, Dilde= Ga, u AGay <I, 
totes f 


noadome npocmpancmea wu OAH BXOOHbLX BeAUdUH w(t), He npeBocxodAWMUXx 
no Hopme npu ts <t<t, Gin {M(1 — AGi1,)— M’}, ypasnenue (4) dony- 
cKaem e€OUNCMB6eHHOe HenpepbleHoe NpoOOOAMeHUe U3ZBECMHO2O PelleHUA HA UH- 
mepean [to, ty]. Imo npodorsxenue moowem Ovlmo Hatideno memodom nocredo- 
BAMECABHOLX NPUOAUICeHUL, UW OAH Heeo Umeem mecmo oUeHKA 


|| u(t) || < {M’ + Gee, sup ||@(¢)|]} (1 — AGz2,) +. (6) 
o<t<ty 
Jloka3aTeJIbcTBO STUX yTBepxKeHHH HeMNOcpeCTBeCHHO CNERVYET HS CHKH- 
Mae€MOCTH oTOOpaxkeHHA 


t 


u(t) = \ G (¢, t) (f (t, w(t)) + @ (t)) de, 
nepeBolallerO HempepbiBHy!lO @yHKunto u(t), COBMayaloulylo C H3BeECTHbIM 
pelieHHem ypapHenusa (4) np f<ty, B HeMpepbiBHy!0 we cyHKHO w(t), 


TakxKe CoBlaflalollyio mph f<tp C H3BeCTHbIM pelleHHeM, HW O4eBH AHO 
Ole HKH 


sup []u(@)||<M'+Gri, sup }o()l|+ AG, sup jw (t){), 


ty<t<t, oNt<ty ott, 


corJiaCHO KOTOpOH BepXHHe rpaHH MOfysJel NMOCJeOBAaTebHHIX NpHOMKeHUH 
He MpeBocxogZaT BeMunHE! M, eCM TOJbKO HauasbHOe MpHOsMxKeHHe ee HE 
npepocxoguT. IIpu BemomHeHuu ycnoBul (5) cormacHo Teopeme 2 u3BecTHOe 
mpu ¢<ty pemieHve u(t) ypaBHenua (4) MOxwKHO NpososmKUTb Ha HHTepBas 
[to, t4]. SaremM 9TO pellenHe aHasOrM4HbIM O6pa30M MoxeT ObITh MposomKe- 
HO lO 3Ha4ueHHA ¢ = ft, > fy, CCM TOJIbKO MOXKHO yKa3aTb ty > ty Tak, YTOODI 
BEINOJHAMCb YCIOBUA (5) c 3aMeHOH ty) Hat, ut, Hat, nT. 4. pu stom Heorpanu- 
YeHHOe YMe€HbINeHHe HHTePBalla NpOMOKeHHA IPH MpHOHKeHHH K KOHEUHOMY 
sHayeHHto ft — ft’, ecm ycoBue a) TeopeMbI 2 HE HapyulaeTcs, BO3MOXKHO JIMIIb 
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pesy/IbTaTe mpwOmMxKeHns || u(t)|| kK M*. Mostomy mp sbinomHenun ycao- 
uA a) MOO HMeeT MeCTO HeorpaHH4eHHad MmpososxKaemocTh, WH60 mpH mpo- 
OJQKEHHH pelleHHe NO BewuuHHe cTpemutca k M. B uacruocru, ecun M 
OX%KeT ObITh BbIOPpAaHO JOOLIM, TO pelleHHe MOO HeOorpaHHueHHO mpogo.- 
aemo, 24060 pH MpHOmM2KeHHH kK HeKOTOPoMy 3Ha¥eHuIO ¢ = ¢* HeorpaHH- 
€HHO BospacraeT. HeorpannuenHoe Bospacraune ||u|| np npHOmuxeHuu Kk 
OHEYHOMy 3HaueHHIO f° HeEBO3MOXKHO, Kora B yCuIOBHM a) BesMuMHAa A He 
aBucuT or M. 

Teopema 3. Ecau aunetinaa cucmema (2) ycmotiuuea, mo npu aroboii 
Pynkyuu f(t, u), yOosremeopsiowett npu |ju\|, || o|}< M ycaceuam a) meo- 
jpemot 2, ede Au M makosol, umo AGico,-0o<1, ycmotiuuea u cucmema, 
jonucoleéaemasx ypaeHeHuem (4), npuuem OaAn Bx0da w(t), NO MOOYAIO He npeboc- 


{ odsiyeeo MG =o,100(1 — AG_co,4co), umeem mecmo ouenKa 
#£(4) I <Go,400 (1 — AG ooo)" sup |] 0(5) (7) 


JleicTBuTeIbHO, CoracHO CKa3aHHOMy, pemeHue u(t), OOpalijarouteeca B 
HYJib MpH MOCTaTOUHO OO/bWIMX OTPHLaTebHBIX ¢, HeOrpaHHueHHO mposou- 
7KAeCMO, H B CHJIyY TeOpeMbl 2 uMeeT MecrTo (7). 
| 2. PaccMoTpHM Tenepb cucTemy 1 AudpdepeHilHasbHO-pasHOcTHEIX ypaBHe- 
HH, 3alWCb KOTOPOH B BeKTOPHOl cbopMe wMeeT BHA 


du “ (8) 
GF DAs(t) u(t —=s(D))+F (t, ud), u(t —u(d),-- H(t —tm(O)) +o, 


s=0 


rfe aleMenTbl MatpHu, A; (tf), KOMMOHeEHTHI BeKTOpoB F uv @ M 3ala3qbBaHHA 
Ts ABJIAIOTCH HeNPepbIBHBIMH CYHKUMAMH CBOHX aPryMeHTOB, NpHyuem t > 
>1;(f) >t, >0, a hyxKkuua F yaopJeTBopsxeT ycnosuio JIunuuia no ne- 
peMeHHOM u(t) mH OOpaliiaerca B HYyJb MpH u(t)=...=u(t—tm) =O. 

Has0Bem TpuBHaslbHOoe pellieHue uw == 0 ypaBHenua (8) c w(t) =0 ycrou- 
UHBbIM**,ecaH QA sJuoOoro ¢ >0 moxHO yKa3aTb 6>0 Takoe, 4TO WIA 
muo6oH yHkunH w(t), 10 MOAYsHO MeHbuilel 6, peulenue u(t) ypaBHeHHa (8), 
oOpamaioujeeca B HYJb MpH t < ‘ty, rae ty) BbIOpaHO Tak, uTO w(t) =O npn 
£< ty, He MpeBocxoZHT NO MozysO BesHUHHbI s. M3 ycTowunBocTu peuleHHA 
u =O B C*OpMysJIHpOBaHHOM BBIIIe CmbiCe CJleyeT YCTOHYMBOCTb K MaJIbIM 
BO3MYUJCHHAM HauaJIbHbIX YCJIOBHH; OOpaTHOe BOOOMLe He HMeeT MECTa. 

Ilyctb g,(¢, t) —HempeppiBHOe pellieHve ypaBHeHua (8) c F=w=O0, 
YHOBJETBOPAIOWee HavaJIbHbIM YCMOBHAM p(t, tT) = ep, THe €e—BeKTOP C 
KOMMOHEHTAaMH S¢;, NOWyuaeMoe B MpesMoONOKeHHH, TO u(t) =O npn t<t 
u G(¢, t) —MaTpHlla, aeMeHTaMu k-ro cToJOMa KOTOPOH ABJIAIOTCA KOMIMO- 
HEHTbI BeKTOpa gy (¢, t). HenocpescTBeHHad MpoBepKa NoKasbiBaeT, uToO*** 

t 


u(i) = \ GU, olde (9) 
ABIACTCH pewleHHem ypaBHeHua (8) c F =O, oOpatiaiouluMca B HYyJb NpH 
t<t), ecm o(tf)=O0 npu t<?t). B cuay storo pemenne (8), oOpatia- 


* S3aMeTHM, 4TO CCAM OTOPOCHTh MPHHHMaeMOe B TEKCTE TpeAMOMORKeHHe O HEMPepbIBHO- 
cTH G,,, Kak cbyHkumu 7}, TO NOABMTCA elle OHA MpHYMHa HeNpodosM%xKaemocTH Yepes 
3HayeHve /*, HMeCHHO ae Gy»; > A7* uw mpHOnuxenne u(t) (1 + lim G4) K M. 

t>t* —>t* 

** Oro ompefsemeHue yCTOHUMBOCTH aHaOrM4YHO TaK HasbIBAeMOM YCTOMYHBOCTH MO OT- 
HOIWeHHIO K BHELIHHM BO3MYILeHHAM JAX CHCTEM ypaBHeEHHH B OObIKHOBCHHDIX IMIpOuSBO]- 
HbIX (cM., HalpHmep, (’)). ; 

*** DaxTHYeCKOe OTbICKAHHe (PyHKUMM BAnaHHa G(t, T) B CayYae WMHeMHOrO ANpdpepex- 
I[MaJIbHO-pa3HOCTHOTO ypaBHeHHA C MOCTOAHHBIMA KOSPDUUKEHTAMM HM 3alla3{bIBAHHAMM CO- 
nepxutca B paOote (*). Ycnosue (2) Aa MaTpHubl G(t, tT) B STOM CJlyYae BbINOMHACTCH, 
eC BCe KOPHM Tak Ha3blBaeMOroO XapaKTePHCTHYeCKOPO KBaSHNOAHHOMa JeKaT B NOMYIMNO- 
cxocru Rez<—s <0, u He BEINOMHAeTCA, CCIM XOTA Obl OHH ero KOpeHb MMeeT NOO- 
2KUTeJbHY!IO ACHCTBUTEMbHY!O YAaCTb. 
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louleeca B HYJb pu ¢ <ty, YAOBMETBOpsxeT MHTerpaJbHOMy YpaBHeHHIO BHAA 
t (81 


\As 


u()= \ Gb. 9{F uO, 4 —tm() FOC) dt (10) 
u oOparHo. CorsacHo Teopeme | pemieHve u=Q ypaBHeHHA (8) ¢ F=0) 
ycTOH4HBO TOrfa HM TOJIbKO TOra, KOFa BbINOJIHeHb! YCJIOBUA (2). C apyron} 
CTOPOHBI, corsacHo Teopeme 3, Mia moOok dyHKunuM F, KOTOpad MpH [ul, 


|u|, Ju, |,..-, |Um|<a@>0 yAoBeTBOpAeT YyCJIOBHIO 
(FPG, d, 1,2 > En oP a ee ee (11) 


rae A->0 pmecte c a, 43 ycToMunMBocTH peweHun u =O JIMHeHHOH CHCTeMBI 
(9) cnenyer ycTounpocTb 9TOTO %Ke pelieHHA HeJIMHeHHOM CHCTEMBI (10). 

3. Ilycrb paccMaTpHBaemMad CHCTeMa OMNHCbIBaeTCA CHCTEMOH YPaBHeHHM B 
YaCTHBIX HM OObIKHOBCHHBIX MpOVM3BOQHBIX H NIpH 3aMeHe BXOJALIHX B Hee He- 
JIMHEHHBIX (PYHKUMH, OOpalllaiouluXCA B HYJIb BMeCT€ C HeH3BeECTHBIM PeLile- 
HH€M, ‘IPOH3BOJIbHbIM BXOJHBIM BO3eHcTBHeM. (x, 7) HMeeT eJHHCTBEHHOe 


pelweHHe, MpecTaBHMoe B BHJe: 
t 


u(x, th= \ de\ R(x, t; E, t) w (E, 7) dé. (12) 


ee D : 
Torjla, paccMoTpeHuve pellieHHH HCXOJHOM 3afadH CBOAHTCA K H3yYeHHIO pellle- 
HHH WHTerpaJIbHOrO ypaBHeHHA Bua (4), WIA KOTOPOrO HMeIOT MeCTO TeEOPeMBI 
1, 2 u 3. IIpeqcraBsenne B Buse (12) u nocuefyroulee CBeAeHHe K HHTErpaJib- 
HOMY YPaBHeHHIO 3aBEOMO BO3MOXKHO, ecM pewieHne u(x, t) = R(x, t; &, 7), 
cooTBeTcTBylollee w(x, 1) = 6(x —&)6(t— +), MOxer ObiITb HaliqeHo omepa- 
IMOHHBIM MeTOJOM, UTO, HalpHMep, BOSMOXKHO, eCJIM Mocyie OMHCaHHOM 3aMeHbr 
Mbl MPpHXONHM K pa3pellIHMOH CHCTeMe JIMHEHHbIX Yp2BHeEHHM C NOCTOAHHBIMH 
KOSPPHUKCHTAMH B UACTHIX MPOM3BOAHbIX THNepOosMYuecKorO HW NapabouH- 
yueCKOrO THNOB C KpPaeBbIMH YCJIOBHAMH, OMNpeeAeMbIMH JIMHeEHHbIMH Hdpe- 
PeHUMaJIbHbIMH YPaBHeHHAMH C MOCTOAHHBIMM KOIPUUMeHTAMH. 

4. B  3aKsroueHHe paCCMOTPHM KOHKpeTHYIO CHCTeMy peryJHpoBaHHAn 
TeMMepaTypbl, ONHCbIBAeMYy!IO YpaBHeEHHAMH 


Uy = Uyx, Ct |x — Ux xo = — f (Ul zmt), — Uxleay = — OU Lemay (13) 
re OSE 1 uw f(u)—Hennnetinaa cdyHKunA Buna Ru+y(u)u. Tlocne 3a- 


MCHbI HeEJIMHeCHHOH (yHKUMM Y (U)U MpOM3BOJIbHOH PyHKWHeH w {t) uzs06paxe- 
HWe pelleHua cuctembl (13), o6panraiomeecnh B HYIb npn ¢t <0, OyzerT 


oh. (qch(4—x) q + 4 sh (1 —x) q) @ (p) 
(Cq* + aq) chqg + (Caq? + qg*)shq +k (qch(1 — &) q+ ash (1— &)q)’? 


rye © (p) — uz06paxenne w(t), ag= Vp. pu syGope napametpos a, C u 

Rk uz oOslacTH ycTOHuMBOcTH JMHeapM30BaHHOH CHCTeMbI HCXOZHAaA JIMHeiiHaA 

cucTemMa, CorjacHo Teopeme 3, OyfeT ycTOHaHBoH MpH ocTaTOUHO Maviblx 
co 


BOSMYUCHHAX, CCIM Qt Mocrarouno Mawpix |u| |y(u)|< \ |b (t) | dt (rae 


u(x, t)< (14) 


0 
$ (ct) — opurunas (14), B KoTopom x = £° u w(p)=1), u GyzerT yCTOHYHBOK 
B OOJIbLIOM, €CJIH 93TO TpeOOBaHHe BHINOMHAeTCA PH. BCeX U. oe 

HccetopateibcKult (bH3uKo-TexHMyecKHHi MHCTHTYT Tloctynnsto 

mp TopbkopcKoM rocyJapcTBeHHOM yHUEe cuTeTe 25 IV 1959 

uM. H. V1. JIicOayescxoro ' 
UHMTMPOBAHHAS JIMTEPATYPA 

1A. M. Jian yunos, O6Omaa sanaya o6 ycrtoiiumpoctn ypyxKenna, M., 1950. 
7H. 1. Maak uu, Teopua ycrotiumpoctu anmxenua, M.— JI., 1952. ?R. Bellman. 
Ann. of Math., 50,2 (1949). 4E. M. Wright, Proc. Roy. Soc. Edinburgh., 63, 1 (1950). 
° Jl. 9. D1berombu, Kauectsennbie MeToMM B MaTeMaTHUeCKoM anamHse, M., 1955. 
ie b, Math. Ann., 78, 137 (1917). 7 W.I. Maaxuu, IIpuxa. MaTeM. Ww: Mex., 
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Woxrnayn Akagemuu nayr, CCCP 
1959. Tom 127, N85 


MATEMATHKA 


B. A. MJIMCC 


O UHNCJIE NEPHOAMYECKHX PEWIEHHA YPABHEHHA 
C NOJIMHOMHA JIBHOH MPABOW 4ACTbIO 


(ITpedcmaesexno axademuxom B. HW. Cmupxoewm 25 1V 1959) 
PaccmMoTpHM nddepenivalbyoe ypaBHeHHe 


= yt + py (x) yA + pa (x) y+ Pn(x), (1) 


Tie X H yY—BelleCTBeHHbIe NepeMeHHble, a CyHKUMH p;(x) MMeIoT NepHos 
@ 110 X M MpM BCex Xx yfoBJeTBOpsAloT ycoBHIo JlnnuMua 


eke) — Pla) | Se ee Kgl Oe ley (2) 


KauecTBeHHad KapTHHa NOBeNCHHA MHTerpaJibHbIX KPHBbIX ypaBHeHusA (1) 
BO MHOFOM 3aBHCHT OT HaJIMUHA, UMCJla WH pacnouJIOKeHHA NepHosMyeckux 
pelieHHu 9Toro ypaBuenua (1). B HacTosujeH paOoTe u3yyaeTca Bompoc oO 
MaKCHM@JIbHOM UMCJI€ HeEMpepbIBHbIX MePHOMM4eCKHX pelleHHii, KOTOPOe MO- 
KeT JIOMycKaTb ypaBHeune (1). 

B cayyanx, korqa n= 1, Korga Bce p;(X) CyTb NOCTOAHHbIe yNCNa HU 
Kora p;(x)=0 (i=1,..., n—2, n), HeNocpeCTBeHHbIM HHTerpupoBaHHeM 
ypapHeHua (1) MoxkHO OKa3aTb, YTO 3TO ypaBHeHHe HMeeT He Goslee N Be- 
ULCCTBEHHBIX MepHosM4yecKHX pelmleHHu. CyulecTBy!OT 9JIeMeHTAapHble oKa3za- 
TeJIbCTBa TOrO, 4TO B Cayuae, Kora n= 2, 3, T. e. Aaa ypaBHeHHi Pux- 
KaTH HW A6eua, UHCO HeNpepbIBHbIX BeWICCTBEHHBIX Me€PHOAMYeCKHX pelleHHH 
TakxKe He MpeBblluaeT 1 *. 


; B CBa3H C 9THM eCTECTBCHHO BO3HHKaeT BOMpoc, He OyeT JH HW BOOOUE 
4MCJIO BeI€CTBCHHBIX Pa3JIMUHbIX NMepHOAMYeCKHX pelleHHH ypaBHenHsa (1) 
MeHbille HIM paBHO Nn. 

Mtr mokaxkeM Ha DpHMepe, TO 3TO HE TaK, HMCHHO, OyfeT yka3aHO 
ypaBHeuHne, y KoTOporo n= 4, uMmeroulee He MeHee 6 pa3JIMUHbIX BeLeCT- 
BeHHbIX TMepHOAMYeCKHX pewieHHH. Kpome Toro, OyfyT avbl OcTaTOUHbIe 
yCJIOBHA TOTO, YTOOBI ypaBHeHHe (1) HMevIO He Gomee nM NepHoOANyeCKHX pe- 
WeHHH. 

Bynem uepe3 y = y(x, c) o6o3HayaTb pewieHHe ypaBHenua (1) c Hauaub- 
HbIMH JaHHbIMH x = 0, y=c. BBewem B paccMOTpeHHe (pyHKILHIo 


f(c) =y(, ¢)—ce. (3) 


Sta (byHKUHA oMmpeseuena B TeX TOUKAX OcH Oy, Yepes KOTOPbIe MpOXOLAT 
pellleHua, MpoomKHMbIe Ha MpoMexkyToK 0O<x Cw, HM B TaKHMX TOUKaX OHA 
anasuTuuHa. M3 ananuTuunoctu f(c) caenyeT, uTo ypaBHenue (1) moxeT 
UMCTb JIMUIb KOHCYHOeC YHCIO BeLLECTBEHHbIX HeMPepbIBHbIX MepHoAWyeckux 
pemeHui 


“*( Sry poKazaTesibcTBa MNe m06e3HO coobmua H. B. Anamos. 
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HerpyAHo BuyeTb, 4TO AIA TOTO YTOObI BeULECTBEHHOe pelleHHe y = y (X) | 
OblIO MepHOAMYeECKHM, HEOOXOAHMO HM WOCTATOUHO BbINOJIHEHHE PaBeCHCTBA 


y (0) = y(), (4) 


7. @. HaYa/IbHbIe JaHHble MepHoquyecKUX pelieHHit aABAsIoTCA HyAMM (pyHk- i 


ununH f(c). Hosromy Bompoc o uHce MepMosMuecKHX pelieHHH ypaBHeHHsA 
(1) mpuBogutcsa kK BoMpocy O 4HCJIe Hye anaiMTHuecKOH yHKIHH (OR 


B cBA3H C 3THM eCTECTBEHHO PpaCCMaTPHBaTb HE TOJbKO BeULECTBEHHBIC, HO ‘, 
HM KOMIWI€KCHbIe SHAYCHHA C HU JOMYCTHTb B KaYeCTBE pelieHHi KOMITJICKCHO- 4 


3HauHbIe (yHKUHH BeWecTBeHHOrO aprymenta x. TlonoxuM y = u + iv = re'*. 


PyuKunio f (c) OyeM onpeyemaTb T0-mpexkHeMy paBeHCTBOM 3) H CUHTaTb ee , 


ompeeJIeHHOH JIMUIb B TEX TOUKAX KOMIJICKCHOH MVJIOCKOCTH, “Wepes KOTOpbIe 
npu x =O mpoxo_aT peweHHs, nposxomkuMple Ha cerMeHnt 0 <x Co. Tlepu- 
OMMYCCKHMH PeWICHHAMM (TeMepb y2Ke KOMIVJICKCHbIMM) OyeM Ha3bIBaTb pe- 
WWeHHA, YAOBeTBOpAtoUlHe ycvloBuIo (4). Hayanbubpie 3HaveHHA 9STHX pellie- 
Huu OyAyT HyaMH f (Cc). 

OnuuieM KaueCTBeHHYIO KapTHHy MOBeJeHHA WHTerpaJIbHbIX KPHBbIX 


ypapHenua (1) B oKpecTHocTH GecKkoHeuHOCTH. PaccMoTpHM B TpeXMepHOM 


kr 
tt <e< 


BCLU[ECTBEHHOM MIpOCTpaHcTBe U, V, X OCONMacTH Gp = {r >, - 
kr 
a 
BbIOHpaloTCA TaKHM OOpa3s0M, 4TO 3aMbIKaHHA OOJacTeH Gp He MepeceKarorcs 
pyr ¢C ApyroM HW rpaHHibl HX He HMeIOT KOHTAKTa C MOJIEM JIMHEHHBbIX 9J1e- 
MeHTOB, ONpemesineMbIX ypaBHeHvem (1). OrmeTuM, uTo Ha HMKHEH CTeHKe 
v = (Bp — — > KQHK a + = Kako H3 Gp CyulecTByeT KpHBad o = 
= @, (x) co culelyloulimu cBokicTBaMH. DyHKunA Dy (x) w-nNepHowqMuecKan 
HW yopseTBopset ycnosuto JIunumia. Ilycth ¢ = ®,(x)) — HekoTOpad ToUKa 
Kpupoh ~ = O, (x). Ecam k uernHoe, TO MHTerpadibHad KpuBan CHCTeMbI (5) 
C HauvaJIbHbIMH JaHHbIMH X¥ = Xy, P= Go, f= YXOANT B OeCKOHEYHOCTS NPU 
X—>X,, THE XX, > Xp, HU MpH xE(X%, x1) BTA WHTerpalbHaA KpPHBaA JlexKUT 
B Gp; eculd k HeveTHOe, TO HHTerpasibHaA KPUBaaA C TaKMMH HaUaJIbHbIMH 
JaHHbIMH YXOWMT B O€CKOHEYHOCTH MPH x — Xy, Pe X%,<C Xp, H MPH x E(x), Xo) 
3Ta HHTerpaJbHad KPHBaA JeKHT B Gp. Jlwo6ad MATerpasbHaa KpuBAaSA, 
yXOJAllad B OCCKOHEYHOCTh NpH X->x,, MPOXOWHT yepe3s OHY U3 KPHBbIX 
p DE (x), hae p . 
_ Pacemotpum mpoctpancTso Ry BeKTOp-pyHKUAH P (x) = (Pi (x), ---, Pn(X)). 
fouku 9TOro TpocTpaHcTBa YacTO OyeM Ha3bIBATb yPpaBHeHMAMH, Tak Kak 
BekTop P(x) ompeyesseT ypaBuenue (1). Ilpocrpauctpo R, OyteM xapaKTepu- 
30BaTb U4HCJIaMH: © —NepHox sBcex toyek P(x) 93Toro npocTpaHcTBa; 
L — KOHCTaHTa B yCJIOBHH (2), KOTOPOMy yOBJeETBOPAIOT BCe TOUKM MpocTpaHn 


aie *} (k=0, 1,..., 22—3). Ilonoxkutesbypie nocrosHHbIe @ H Pp 


cTBa Rp»; wucna M,,..., Mn, MpeactaBastourne cobol BepXHHe TpaHbl VIA 
MonyselH KOMMOHeEHT TO¥eK Rp, 
| Dy CON SMA Ge aes 7) (9) 
Takum o6pasom, nog Ryz(w, L, My,..., Mn) npnHumaercs mpocrpaHcTBe Bcex 
@-TMepwowuueckux P(x), yLOBJeTBOpsIOWUuxX ycoBHsam (2) u (5). Bygem naspi- 
BaTb paCCTOAHHeM MexKLY MByMA TouKamu P, = (p\?,..., pv?) nw P,= 
= (p,..., pe) Bennunny 
( (s 7 . 
Pua Pol mat oy? 07h) i See ee) (6) 


Jlasa [aJibHeviwero HaM MOHafoOnTCA NMOHATHe OcOboro NepHosMyueckoro 
peweHust ypaBHenns (1). Ilycrh cymectsyer s+ 1 (s>>1) uncen x, << x <... 
---<Xs TAKHX, YTO X;—X_) =; Ha Ka%KNOM H3 MpOMexKYyTKOB (X;1, %,) 
({=1,...,s) ompezeneHo pemenue y = y,(x), yxofallee B OecKOHeYHOCTE 
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pH X*—>X;_,;, TaK H TIpk x—>X;; IIpH 3TOM, ecJIN Y, (x) yYXOMUT B O€cKO- 
HOCTb IIPH X —> X;_1, OCTABAACb NpH xX, OcTaTOUHO OH3KUX K X;, B OONaCcTH 
ue TO Yiry (x) YXOMUT B G6€CKOHEUHOCTb NpH X->X;, OCTaBaACcbh TIpH x, 


TaTOUHO OM3KUX K X;, B OMHOH H3 OOacTel Gp, uM Gy1, (B cayuae, 
mM i= S, POllb y,., (x) urpaet y; (x)). 


Onpexeneuue 1. Cucremy pemenui y = y,(x) (i=1,...,5) Hag0Bem 
OOBIM NepHowuuecKuM pemeHuemM ypaBHeHusl (1). 

OTHOCHTebHO OCcOObIX MepHomuyeCKNX pelleHui ypaBHeHMil, IpHHaexa- 

m™X mpocTpancTBy R,z(o, L, M,,...,Mn), MOxHO oKa3aTb cieqyroulHe 
Bep?K ICH. 

Teopema |. Ecau P,ER,z, P,—>P, u ecau y Ka2xdoeo P, ecmb ocobve 


v-+>0O, 
ppucduueckoe pewenue, mo u y P, umeemca ocoboe nepuoduueckoe pewenue. 

Teopema 2. ITycmo P,& Rn; ecau no awbolm s u N mooeno yKazamo 
ERn, yooereméopatouyee Hepasencmey |P—Po|<s, umewwee nepuodute- 
oe petuenue y= y(Xx) makoe, umo max|y(x)| > N, mo Py, umeem ocoboe 
PpuodutecKoe peillenue. 

Teopema 3. Ecau ypaeHenue P umeem 6eCKOHe4HO MHOeo nepuocdudecKux 
euenutl mo OHO Umeem U OCOG0e Nepuodu4EecKoe peuenue. 

O6osnaunM yepes3 ACR, MHO*KeCTBO ypaBHeHHi, He MMEIOULUX OCOObIX 
pwoquueckHx pelleHul, a uepes BCR,—MHOKeCTBO ypaBHeHHi, UMe- 
MUX OcoOble Nepuosuyueckue pemenna (A+ B= R,, AB = 0). U3 reopempr | 
siTeKaeT, UTO MHO*KecTBO B 3aMKHYyTO, a A OTKpbITO B Ry. 

Onpexeneune 2. Ha3opem KpaTHOCThb 1 Mepyomnyueckoro peuieHun 
paBHenua (1) KpaTHocTb ero 3HayeHHA np x =O Kak HYyaA yHKunH fF (c). 

Teopempt 1, 2 u 3 mo3BONAIOT OKa3aTb cwlefytolllee yTBepxKMeHHe OTHO- 
UTeJIbHO YHCJIa MepHOAMYeCKUX pelieHHH OH3KHX ypaBHeHHH. 


Teopema 4. IIycmo P,€A; moeda cyiwecmeyem maxoe => 0, «mo, 
cau ||P —P\|\<s, mo ypaeHenua P u Py umerom oduHaKo60e 4UuCAO Nnepuo- 
UMECKUX PeWleHUli, ECA MOAbKO KaIKO0e NepuoduuecKoe pewlenue C4umamo 
MONbKO Pa3, KAKOBA e20 KpamHocmMe. 

M3 sTo TeopeMbl HeTpy/HO BbIBECTH CJleqCTBHe. 

Caenctsue. Jlo6aa komnoneHta A, MHOxKecTBa A COCTOHT H3 ypaBHe- 
ul C OHUM HM TeM Ke YHCJIOM MepHOMNUeECKHX PeIeHHM, eECNM KarKOe H3 
UX CUHTATb CTOJbKO pa3, KaKOBa e€fO KPaTHOCTb. 

B Tex cyyaax, Kora mpoctpaHcTBo R, copnagaet c A, T. €. HH OHO 
3 ypaBHenuit R, He VMeeT OCOObIX NepHOAMYeCKHX PelieHHH, BCe ypaBHeHUA 
pocTpaHcTBa HMeIOT OHO H TO %Ke UHCO NepHosnueckux pewenni. Ho B 
poctpauctso R, o6s3aTeIbHO BXOJMT ypaBHeHne 


= y", (7) 


Meroulee OHO MepHomuueckoe pellieHwe y=O n-li KpatHoctu. Tlostomy 
3TOM csly¥ae BCe ypaBHeHNA MpoctpaHctBa R, uMeloT nN MepwMoswuyeckuXx 
ClUCHHH, CCIM KaxKoe W3 HUX CUHTATb CTOJIbKO pa3, KaKOB4 efO KPaTHOCTD. 
TO COoOOpaxkeHHe MO3BOJIAeT MOKAa3aTb CJIeLyIOulNe Be TeOpeMbl. 

Teopema 5. ITycmb @ ypaenenuu (1) |p,(x)| <M (i=1,...,0), 


2V 2 z 
= 8 
a (n —1) (14 + ¥2) 8" ®) 


Je 8 — eOUHCMBEHHOLL NOAOHCUMENLHOLL KOPeHb YpABHeNUA 


p" (8B — 1) = MV 2(8" — 1), (9) 


1oeda ypaenernue (1) umeem poBHo nN nepuoduuecKux pewulenuti, ecAU KAaICOOE 
3 HUX C4UMaAMb CMOALKO Pa3, KAKOBA e20 KpamHocmMod. 
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Teopema 6. Ypaenenue A6enra (n= 3) umeem poeHo 3 nepuodudeckt 
PeCueHUA, CCA KavCO0e UZ HUX CUUMAMb CMOAbKO pas, KaKOea eeo KpamHocm 
B 3aksloueHHe paccMOTpuM ypaBHeHHe 


2 = y* + [(2 +2) cosx + cos 2x + 8] y® + (sin + &3) y* + eay, me 


Tl 81, &, &3, &4—WapaMeTpbl; y 3TOrO ypaBHeHHA wm = 2x. Ypasuenne (1! 
uMeeT pelleHue y = 0, HM MosTOMy B OKpecTHocTH c = 0 cdyHKins f (Cc) Mom 
ObITh TpefcTaBleHa B Bue 


we) 
= Sh (2, Eo, Eg, you 


v=] 


HenocpefcTBeHHBIM MOJCueTOM HeTpyHO ycTaHoBHTb, uTO A, (0, 0, 0, 0) =: 
mpu v= 1, 2,3,4 u A;(0, 0, 0, 0) = 2/2. [lapamerpamu ¢; MOxKHO pacmop: 
JMMTbCA Tora TaK, UTOObI! ypaBHeHue f(c) = 0 umeno 5 mpocTpIxX. KopHeH. Al 
HeETpyHO YCTaHOBHTb, UTO CYMMa KPaTHOCTelt BeLLCCTBCHHbIX MepHOLW4eCKk 
pelweHui ypaBHenua (1) umMeer Ty xe YeTHOCTb, uTO H Nn. TlosToMy. ACHO, 41 
Mp cnelvasbHOM BbIOOpe MOCTOAHHBIX &; ypaBHeHue (10) uMmeeT He MeHee 
Pa3sIMUHbIX NepHowMyeckux pelleHui. | 

JleHMHrpafckHH rocyapCTBeHHEI yHHBepcHuTeT Tloctynuno 

um. A. A. )Kqanopa 16 IV 1959 


UMTMPOBAHHAS JIATEPATYPA 
1J. L. Massera, Duke Math. J., 17, Ne 4 (1950). 
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Aornagn Akagemun nayx CCCP 
1959. Tom 127, M5 


MATEMATHKA 


A. B. NMOPOPEJIOB 


OHA TEOPEMA O BECKOHEYHO MAJIbIX H3PHBAHHAX 
OBLMX BbIMNYKJIbIX MOBEPXHOCTENM 
(ITpedcmaeaexo axademuxom B. H. Cmupnoseim 25 IV 1959) 


Ilyctb F: r=r(u, v0) — RemyKsad NoBepxHOCTb HM t(U, V) — 3aaHHoe Ha 
1 HeMpepbIBHOe BeKTOpHoe movie. Ilycrb nopepxHoctb F noypepraetca 
pepbIBHOH ecdopMaluH, mepexoqa kK MOMeHTy ¢ B_ nOBepxHocTb Fy: 
r(u, v)+it(u, v) pu sro xebopmanun nponsBombHad KpuBaA 
pepxHocTu F nepeliqer B HekOTOpy!o KpuBylo y, moBepxHocTn F;. Tlycts 
qMHa KpHBon y, a /y— AumHa KpHBOH y,. YKasaHHad WesopMalluA MoBepx- 


TH F wHa3biBaeTCH OeCCKOHEYHO MAJBIM HU3rHOaHHeM, ecuH, 
opa Ob! HH Oblia cNpsaMasemMad KpHBad y, mph t->0 (4—l) ,t—0. 
DH 3TOM BeKTOpHOe Movie t Ha3blBaeTcA H3rHOaWULHYM NoOsem. 

Ecam nopepxuoctb F un ee usrnOaioliee moue peryJiApHbl (10 KpalHel 
pe 7Baxb Tuddepenunpyempl), TO B clydae, Kora F 3aqaetca ypaBHeHiem 
=2(x, y), cocTaBisiouan C(x, y) MOA t MO OCH Z yAOBeETBOPAeT ypaBHEHHIO 


2xx Gi = Dey Se SS Zyy Ce aa 0. 
M3 sToro ypaBHeHHA HeETPyJHO 3aKJIIOUMTb, YTO eCJIM BbINyKadt MoBepx- 
cTb F He COXepKUT MNocKuX OONAacTeH, TO NMoBepxHocTbh ©: z=C(x, y) 


JIMETCH MOBEPXHOCTHIO HEMOOKUTEIbHOH KpHBUSHBI (Cyx Cyy — Cy < 0). 

STOT XOPOWO H3BECTHHIM [JIA PeryJAPHbIX BbIMYKJIbIX MOBepXHOCTeli H pery- 
(DHbIX H3rHOaloulux MOsMeH cbakT MOXKHO PacpocTpaHuTb Ha OOUIME BHINYKJIBIe 
BEPXHOCTH HW HX UBrHOaloulMe MOA, He NOMYHHEHHbI€ HHKAKHM YCJIOBHAM 
TY JIApHOCTH. 

Touxy P HempeppiBHol NoBepxHocTH z =C (x, y) OymeM Ha3sblBaTb TOUKOL 
Pporow BLINYKJOCTH, eCiM Yepes STY TOUKY MO%KHO MpoBecTu Mo- 
OCTb Tak, 4TOObI BCe JOCTaTOUHO OM3KHe K P TOUKH NMOBepXHOCTH, KpoMe 
mou P, Obl pacnosoxKeHbI MO OHY CTOpOHY STOM MNOCKOCTH, BHe ee. 
JIM Ha MOBEPXHOCTH HeT HH OXHOM TOUKH CTpOrol BbIMyKJOCTH, TO MbI 6yeM 
ISbIBaTb €@ MOBEPXHOCTbIO HENONOKUTEABHOKH KPUBU3HHI. 

Teopema. IIycmo F: z=2z(x, y) —oOwan ¢6oinykaaa nobepxHocme, 
—ee useubamuwee none u C(x, y)—cocmaernwowan no ocu z amoeo NnoaAA. 
20a, eCAU nosepxnocmb F He codepoxcum naocKux oOnacmeti, mo noéeepx- 
cmo DO: z=C(x, y) ABAReEMCA noBepxXHoCMb1IO HenoAoWCUMeNoHOU KPUBU3HOL. 
pau ace F codepsxcum naockue oOaacmu Ga, mo nogepxxHocms OD umeem 
NOAOWCUMEeNHYIO KpueusHYy BeHe OOAaCMel, 6 KOMOpole npoeKmupytomca 
IAMOLMU, NAPAANCAbHbIMU OCU Z, OOAACMU Ga. 

Tloka3aTesIbcTBO 3TOM TeOpeMbI JOBOJIbHO cJ102%KHO. Ilo-BuquMomy, OHO Vv He 
KET ObITb MPOCTHIM, TaK KaK TeOPeMa HMeeT OYeHb CepbesHble CwJeACTBHA. 
YaCTHOCTH, H3 Hee CpaBHUTeIbHO MPOCTO BHIBOMUTCA TeOopeMa O 2KeCTKOCTH 
MKHYTbIX OOUHX BbINYKJIbIX MOBeEpXHOCTeli MU Jaxke TeopemMa 06 OAHOsHaUHOL 
IPC MeMCHHOCTH OOUIMX BBINYKJIbIX MOBEPXHOCTeH. 

Unex foxa3zatenbcetBa Teopempu. I[lyctp P — npon3sBombHaa 


Ka moBepxHoctu F; P —ee MpoeKIMA Ha MJIOCKOCTb XY; ®—kpyr B MJIO- 
OCcTH xy, COfepxKalluH Touky P uv cofepxKalllulica BMecTe c orpaHHunBalollel 


0 KpuBOl _ BHYTpH OOvlacTH, Ha KOTOpy!0 MpoekTHpyetcsA moBepxHocTD. F. 
NMIpOKCHMUpyeM NoBepxHocTb F aHaJIMTHYeCKOM MOBePXHOCTbIO C MOMOAKU- 
JIbHOM KPUBH3HOM H O6O3HaYHM @ OOWACTb Ha Hel, KOTOpad mpoekTupyeTcaA 


Kpyr . 
JLAH, rt. 127, Ne 5 969 


AnmpoKcuMupyeM BeKTOpHoe Hole t AOCTATOUHO peryJAPHbIM MOJIeM t Tak 
yTOObI OHO, OyAyUH MepeHeceHO Ha @ wepe3s MpOeKTHPOBaHHe IIPAMbIME 
TapaJJIeIbHBIMH OCH Z, Oblwio HSrHOaloulHM Ha KPHBOH YY, ae 
IIOBEPXHOCTb ©. ky : 

Tlocrpoum perysiapHoe u3rHGaromlee MOMe t MOBEpXHOCTH @, HMEIOULee HB 
rpanulle © Ty Xe BepTHKaJIbHy!O COCTaBAAIOWyI0, YTO HM Howe 7. Tlon02«KH! 
c’ =1t—t. Iycrp &’, 1, 6’ —KoMMOHeHTHI BeKTOpa 7’ MO OCHM X, Y, 4 
Vimeet Mecro cylemyroulaa Popmyuia * 


$ (ndy— pdr) = \\ or (n't! — 8) dxdy + F\ Ou wtdedy | 


Fy @ a) 
+{(crac, d2z') dx dy + \\ A(s, «)dxdy, | 


e 


a (2) 

ree h=’ +p’, poy +q'l;.p,q, fF. S,-— —{MepBble MW, Bropple poi 
BOJHbIe (pyHKiun 2’ (x, y), 3aqaiomleH NoBepxHocTb w; A(s, o) — \uCKpHMHHAaH! 
KBalpaTHuHOl cbopMbl o = dr’ dt (r’—BeKTOP TOYKH MOBepXHOCTH @); A (s, d*z")— 
CMeLIAaHHbIii WucKpHMuHaHT (opm o H d?z’. Ora dopMysia NoOMyuaeTcA mMyTe 
mpeoOpasoBanua MHTerpasia 10 KOHTypy K MHTerpamy MO Nonjain orpaHM4un 
BaeMOH HM OOIacTH. x 

Jloka3bipaeTca, YTO HajllexKalllMM BbIOOPOM NOJIA t, KOTOPOe oMpeemsneTes 
€ TOYHOCTHIO LO TPHBHaJIbHOM TOPH3OHTAIbHOHM COCTABJIAIOMCH, MOXKHO NOOHTECS 
aHHyJIMpOBaHud KOHTYpHOrO MHTerpasia, CTOAMero B JIeBOH YacTH CopMyQIbI 
SaTeM JlOKa3blIBaeTCH (3TO CaMad TPyOeMKaA YaCTb AOKA3aTeJIbCTBA), UTO TPF 


wo—F. u t—>t [Ba MocseqHUX MHTerpalia B MpaBoH yacTH dopmyvibl cTpe 
MATCH K HyJio. B pe3yibTaTe npedevbHOrO Mepexoa NovlyuaeTca. paBeHCTBt 


V\e—syda + ENN Gy + 007 — a — g628 dx dy = 0, 
Q 


@ 


rye HHTerpHpoBaHHe B MepBOM HHTerpavle BbINOJHAeTCA MO MOWAaqH yCJIOB 
jleHHOrO cibepHueckoro u300paxKeHuA MoBepxHocTH F- — npoekunH ccbepuyec 


Koro H300paxXeHHA H3 WeHTpa eAMHHYHOH cdeppl x?-+ y?=1 Ha muocKocT 


z=1; C— npenea BeprukabHOl cocTaBAstome u3rHOarolllero Nowa ct. 
Ecav JA MpOCTOThI MpeAUOMOAKUTb, YTO MOBeEPXHOCTb F cTporo BbITyKMaA 
TO H3 NOJlyYeHHOrO paBeHCTBa HeEMeAVIeHHO CJleayeT, uTo C(x, y) =O (x, y 


B Kpyre ©, a TaK Kak MOBepxHOcTb z= C"(x, y) Kak Mpejle noBepxHoctel 
HEMOJIOXKUTE JbHOM KPHBHSHbI, CaMa ABJIACTCA MOBEPXHOCTbIO HEMOJIOXKUTEJIbHO! 
KPHBH3HbI, TO MoBepxHocTb ©, c Heli coBnayaloulad, Tome ABJIAeTCA MOBepX 
HOCTbIO HEMOJIOXUTEbHON KPHBUSHBI. B cyyae, eclM MoBepxHoctTh F coxepxKu 
MIpAMOJIMHEHHbIe OTPe3sKH HU MOCKHe OG6acTH, Tpe6yeTcA MONOMHHTebHO 
HCCJICNOBaHHe, CBASAHHOe C PaCCMOTPeHHeM BTOPOrO MHTerpaia B NOJyYeHHO! 
copmyuie. 

a BCeX 9TalaX MOKa3aTebCTBAa CYUECTBEHHO HCHOIb3yeTcA cwemyioula 
Teopema A. JI. Anexcanyposa (?). 

Jina Toro uToObl BeKTOpHoe nove t(P) ote BEITyKNOl nMoBepxHOCT 
r=r(P) Ob0 u3srHOarolluM, HeEOOxOAMMO UM ocTAaTOUHO, YTOOLI OHO Y OE 
JeTBopasO ycioBMio JIMmUMa B Kako KOMMaKTHOM OONacTH Ha TOBepxHC 
CTH MW MOUTH BCIOY Ha NOBepxXHOcTH ObIIo dr dt = 


XapbKOBCKMi rocylapcTBeHHbIil yHUBepcuTerT Ilocrynuso 
um. A. M. ToppKoro 23 IV 1959 


UWHMTHPOBAHHAS JIMTEPATYPA 
1MinagawaTakiro, RodaiMath. Seminary Rep., 8,Ne1(1956). 2 
KC auHApos, Matem. cOopu., 1 (43), Ne 3 (1936). tT RUAR Gane ) Achill 
* Ota popMywla npezctaBaserT coGoli o606meHHe onHol cbopmyvt Munarasa (2). 


970 


Aoknxage Akagwemun nayx CCCP 
1959, Tom 127, No 5 


MATEMATHKA 


3. WH. PEXJIMI.KHHM 


‘PH3HAKH OFPAHM4YEHHOCTH PEMIEHHM JM®SEPEHLMAJIDHbIX 
'YPABHEHHU C HENMPEPbIBHbIM 3ATMA3QbIBAHHEM APPYMEHTA 
| B- BAHAXOBOM ITPOCTPAHCTBE 


(ITpedcmaeaeno axademuxom MH. I. Tlempoeckum 27 IV 1959) 


 B uactositeit 3ameTKe MpHBO,ATCA HEOOXOAMMBIe M MOCTAaTOUHbIe NpH3HakH 
j(paHHYeHHOCTH pelmleHH AuddepenWuasbubIX ypaBHeHH Bua 


4 —\yt—s)dAlt, 8) =F) <a <0); (1) 
4 — 5) Ay (t) y(t —an(t)) =F (8) (ae (4) 0) (2) 
k=0 


ia momyoch O<t< oo. Syecb f(t) u y(t)— HenpepplBHEIe dbyHKuHH Cc 06- 
1aCTb1IO 3HaueHHi, NpHHaLwexalllel KOMNMeKcHOMy MpocrpancTBy Banaxa E; 
A(t, s) w A, (t) — ceMeiicTBa JIMHEMHBIX OMepaTopoB, AelicTByroulux B EL. 

PesyIbTaTbl 3aMeTKH (*) OTHOCATCH K YpaBHEHHAM, KOTOPble MOJyualoTcA 
13 (1) B uacTHOM MpeznosomwenuH, uTo A (ft, Ss) KYCOWHO-MOCTOAHHAa MO S. 
A TIPH Sp = O%(t) (R= 1, 2,...,n) umeeT ckauku Bz(t), KoTOpple nonapHo: 
IepeCTaHOBOUHbI Np WocTaTounO Oobuiux f¢. 

Tlomb3yacb HeKOTOPbIMH pe3yibTaTaMH M3 (1—%), MOxKHO NOKa3aTb, YTO 
IMCIOT MECTO CJIeYyIOUlHe TeOPeMb!: 

Teopema |. Paccmompum kpaeeyto sadauy: 


4 —\y(t—s) dat, s)=f(t) (0<t<o), 


(3 
y(t)=(t) (<0, 0<a< ov). 
30ecb {A(t, s)} —cemeticmeo aunetinelx onepamopoe, Oedcmeyrouyux @ E, xomo- 
N0€ yOoeNemMBOoPAEM CACOYIOWUM YCAOEUAM: 

1. {A(t, s)} Komnakmuo 6 mom Cmolcne, 4MO Us 6CAKO nocaedosamerbHoO- 
mu {A(tn, S)} mMo#cHO BoldenuMe cxOOsLYYIOCA NO HOpMe “acme: 


A (tng» 8)—> Aw (Ss) npu Kaxcdom s (O<S<a). 


2. Onepamop-dyxxyua A(t, s) npu Kaxdom GuKcuposannom t umeem 
JePAHUMeHHYIO Bapualuio no HOpMe: 


a tt-—}, 
VAC s) sup) [A(t, Sep) — A CE, sib <C < O° 
s=0 k=0 
C ne 3aeucum om ft). 
3. A(t, s)= A(t, s) + Ag(t, 8), 20e Ai(t, Ss) HenpepoleHa no s; A,(t, Ss) 
YCOUHO-NOCMOAHHA NO S$ U Npu Se= A(t) (R= 1,2,...) umeem cKauKu 
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As (t, Sp +0)—Ag(t, Se—0) = Be (t), npurem: 


V{A1 (tf, 8)— Ar (4, 5)} 


hin Se =) pl ti, ty —- coy 


Op (42) — Hy (41) 
tp — ty Ea 
| By (t2) — By (41) I 


tg — ty 


lim 0 npu ty, tz—> + ©0; 


lim =O npu ty, t,—>-+ od. 


>) || Be (t)|| paenomepxo cxodumca npu Ot < oo. 
ucmenren BCEBOBMONCHIE fpedenoHole onepamopol Aj (Ss), Nopowdaemole 
Aroboti nocaedoeamenbHocmoto ty—> + co: 
A(tn, 8)— Aa (s). 
Jlaa mozo umo6ol Kpaeean 3adaua (3) umena oepaHuueHnoe pewenue y (t) 


npu ecex oepanusennolx f(t) u p(t), HeoOxodumo u Oocmamo4Ho, 4umobel Bcé 
KOPHU Z YPaBNeHUA . 


a 


zexp [en. {\ 2 d Ao (s)}| a (4) 
0 
NEWANU BHE CEOUHULHO2O Kpyed. 
Tak 2ke Kak B 3aMeTKe (°), “NCO z= pe? (—n<o<n) MbI Ha3bIBAaeM 
KOPHeM ypaBHeHHa (4), ecH cCymlecTByeT Takoe wWesoe k u Takoe 


h€cn. {\ pietiotarnis dA (s)h, uTo ze*=1 pH JONOMHHTebHOM yCJIOBHH 


0 
p+ 2kx-+Imhk = 0. (Takoe onpegzeeHue o6ecleuHBaeT 34MKHYTOCTb MHO- 
*%KeCTBA KOPHeH Z HW HX HeNPepbIBHY!O 3aBHCHMOCTb OT A, (S).) 
Jloxa3aTesIbcTBO TeopembI | cTpoHTcA no ceqyoulemMy Many. Buayane 
paccCMaTpHBaeM KpaeBylO 3aayy 
n—1 


Ge — SA (Sen) — A (se) y(t — 52) =f) OX < ce), se =ha/n, (8) 


k=0 


y(t) =0 (¢<0), 


AJA KOTOPOH Mo sHayeHHsm y (9) = y(t) py t= (m + 1—9)a/n (m venoe; 


[o) 
0<8< 1) crpoum scnomoratembHylo dyHKuHI0 >) y,,(9)2™. Jina Hee cmpa- 
BeIHBa (opmyvia at 


3 aaihien = (—2000[§ Yacone))*\eve[(E—-) 5 Bea] x 
m=0 , as, : ko) 


<{ 9} ffm 9 2 4 o]2"| ae (6) 


(snecbh B(s;) = A (seit) A(s:), Ss, = ka/n, R=OP een 1 

AnaJM3upya dopmy.ly (6), MoxkHO MoKasaTb, UTO KpaeBad 3aaya (5) npH 
BC€X OFpaHHYeHHBIX f (¢) HMeeT OrpaHHyeHHOe pelleHHe y(t) Tora H TOMbKO 
Tora, Kora Bce KOpHH Z ypaBHeHHA 


7 


z exp [en. 15 2° B (se)}| =| 
k=0 


wieKaT BHE €MHHUHOFO Kpyra. 
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Onupasch Ha cbopmy.ty (6), MoxHO MOJIyyHTb MOCTaTOUHO TOUHYIO OLeHKY 
emeHua y(t) KpaeBou 3afjauH (5), KOTOpad MO3BOJIAeT MpHliTH K Teopeme | 
TeM alnmpokcumallui. 

IIpumMeuanne. CuenyeT oOpaTruTh BHuMaHHe Ha TO OOCTOATeJbCTBO, 
© cbopmyvia (6) u Teopema | novjyueHbl Avid HeEKOMMYyTHpylollero ceMelicTBa 
Imepatopos A(z, s), Torga Kak B (°) paccMaTpHBanMcb TOJbKO mMoMapHo 
epeCTaHOBOUHBbIe OMepaTopEl. 

Caeyctseue. Ilycth A(t, s)=r(t, s)— KomnuekcHOsHauHad (byHKUns. 
oryla,KaK HM Boole B Culyuae KoHeuHOMepHocTH E£, KOMMaKTHOCTh ceMeiicTBa 
(t, s) cmemyeT u3 orpaHuyenHocTu |r(t, 0)| <C, (O<t< oo). B 2T0m 
jyuae ypaBHennio (4) OyeT COOTBETCTBOBATb CKaJIAPHOe ypaBHeHue: 


ZISEXD \ 2 dre (s)| aril 


SamMeuaHue. Ecan Ha cemelicTso onepatopop A(t, s). HawOKUTb 
JONOJIHUTeJbHOe yCJIOBHe 


co 


\ Ria (t, s)|<C, (Cy ne sapucut or f) 


0 


IpH HekoTopoM R> 1, To Teopema | ocTaeTcaH cnpaBeqIHBOH A cayyan 
~= -+ oo. 
Teopema 2. Paccmompum kpaeeyto 3adauy: 


Y— 3) An (i) y(t —an() =F) (0<t <->), cs 
k=0 


y(t) = 9, (t) (E<0); a, (t) > 0. 


30ecb {An(t)} — Henpepolenole cemelicmea auHelindlx onepamopoe, Oelicmeyro- 
yux 6 E, Komopole yooereméeopstom CACOYtOLUUM YCAOBUAM: 
1. {Ap (t)} Komnakmuol: u3 ecaKkolt nocredosamenoHocmu {Ap (tm)} modcno 
OLOLNUIMb CXOOALUYIOCA NO HOpMme “acme. 
|| Ay (fa) -- Ag (4) |] 
2s he as 
lg—h 
ITycmb, Oanee, a, (t) — HeompuyamenbHole o2panuuennole MynKyuu, yOobAe- 
NBOPAIOUUE YCAOBUIO 
: Ay (fe) — Oy (t1) 


lim 


=0 npu ty, tp>+ oo. 


=0 npu t,, tz—>-+ oo. 


tg — ty 
Paccmompum ecesosmoocHole npederonole onepamoper A\® u npedenonole 3Ha- 
enun dynkyutt a), noposcdaemole moboimu obwuumu nocredosameAbHocmAMU 
m— + oo: 
Arm) Ar sadeltn) op. - 
Jaa mozo umobel Kpaeean 3adaua (7) umena oepanusennoe pewenue y(t) 


pu ecex OepaHudenHolx f(t) U oe(t), NeoOxodumo u Oocmamo4no, umobol 
Ce KOPHU z2 Cucmemol Oeyx ypaenenuli 


cm. {n" jfk 3 As Ze =0, z+] (8) 


k=0 


leOHAAU BHe eEOUNUYHOeO Kpyed. 


TIpu stom uncao z= pe’? (—t7 <P <7) MBI HasbIBAeM KOPHEM cnc 


a 
ypaBHenni (8), ecu cyllecTByeT Takoe Wesoe m uM Takoe h, YTO pH 2 Rs 
a) i(9--2mr) a,” n Cet Ate) ye a 
=e cnekTp omepatTopa - I— Sy Ae Ke } COJepxKUT HI 
k=0 


jleBylo TOUKy; ze*= 1 npn oMosHUTebHOM yculoBuH 9 + 2mn + ImdA = ( 
(Takoe ompefeseHue KopHeli OOecNeyHBaeT HX HeMPepbIBHy!O 3aBHCHMOCTb 3 
MlapaMeTpoB AS, a\°) BxXOMAIMX B cuctemy (8).) 


Jloka3zaTesbcTBO TeopeMbl 2 MOWIHOCTbIO OMMpaeTca Ha cbopmyvly (6). 


OneccKHi rHfipomeTeoposorH uecKHl Ilocrynun0 
HHCTHTYT 23 IV 1959 


UMTHPOBAHHAS JIMTEPATYPA 


13.H.Pexanuuku nu, JAM, 111, Nel (956) 29Ss Us Pie ia ener a 
118, Ne 3 (1958). *®3. HW. Pexauuxkuid, JAH, 125, Ne 1 (1959). *M. A. Py 
mau, JIAH, 101,.Ne2(1955). & M. A. Pytmau, JAH, 101, Ne6(1955), °° M. A. Py’ 


Mau, JAH, 108, Ne 5 (1956). 


974 


Hoxnagn Akagemun nayx CCCP 
1959, Tom 127, Ne 5 


MATEMATHKA 


B. A. CKBOPLLOB 


B3AHMOOTHOLWIEHHE ME)KY OBWIMM AHTEFPAJIOM JAHKYA 
WU TOTAJIM3AWHEN (7'25)o 


(ITpedcmaeaeno axademuxom A. H. Koamoeopoesim 27 IV 1959) 


|| Wspecren pay o6o6mlenuh untTerpana Jle6era, nosBomsiomux MuTerpupo- 
aTb Ju0OyIO KOHeNHYIO CYyMMy BCIOZy CxOmsAeroca TpuronomMeTpHyecKoro 
jaa. K Takum o6o6uléHwaM oOTHOCHTCa BBeweHHad JlaHKya ONepalua uHTe- 
MPOBaHHA, Ha3BaHHaA TOTaIMsalwveH (Ts) (1), a TaKKe HECKObKO HHTE- 
aJiOB WeppoHoBckoro Tua: uHTerpat MapunuKkesuya — 3urmyuga (?), 
P?-vuterpas Jbxelimca (*), SCP-unrerpan Bepxuasa (4). C apyroa croponnt, 
3BeCTeH y3KHii wHTerpan JianKya wu oOOmMH uHTerpan Jlanxya (5). V3 
“peqesenua uutTerpatos MapuwaKesnua — Surmyuyaa, Jlxelimca u Bepxusa 
enocpejCTBeHHO CJleflyeT, YTO OHH MOKpbIBaloT y3KHH wHTerpan Jlanxya, 
e€ lpotupopeya emy. Mcxoya u3 onpemenenua ToTamu3alMN (T2s), MOXKHO 
{OKa3aTb, UTO OHA Take NMOKpbiBaeT y3KHH UHTerpan JlanxKya uU HE pOTH- 
opeunt emy. [Iloce 3Toro BO3HHKaeT BOMpOc, KaKOBO B3aMMOOTHOLIeEHHE 
4ex Ny OOWWMM HHTerpasiom JlawxKya, C OOM CTOPOHbI, HW TOTaIH3allHer 
T2s)o (A TaKXKE YNOMAHYTHIMH BbILWe MHTerpasiaMH MeppOHOBcKOrO THMIa), C 
\pyroH CTOPOHEI. ; 

OrBeT Ha 9TOT BOMpOC MaeTCH MOCTPOeHHbIM HaMH TpHMepoM, KOTOPbIii 
10Ka3bIBaeT, UTO TOTANH3aANHA (T'os)) H YKa3aHHble HHTerpaJibl NeppOHOBCKOFO 
rHlla TIpoTHBopeuaT OGueMy uHTerpasy JlaHxKya, T. e. cyulecTByeT (PyHKWHA 
(x), WHTerpHpyeMaad kKaK B CMbicJIe OOulero uHTerpana JlanxKya, Tak UB 
‘MbICJI€C OCTAJIbHbIX TMePeCuHCJICHHbIX Bblille OMpeseseHHH MHTerpasia, NpHyem 
sHaueHHe OOulero uHTerpana JlanwKya oT f(x) oTMM4yaeTCH OT 3HaveRHA 
AHTerpasia OT TOH xe (PYHKUMU B CMBbICJIe TOTaIH3aHu (T2s)y, a TaKKE OT 
3HaUeHAM HA3BaHHbIX BbIllIe HHTerpaJiOB MeppOHOBCKOrO THIa. 

UroObi noctpouTb (byHkuHio f (x), OONaqaioulyio MepeyHCJIeHHbIMH BBILLIe 
‘BOHCTBAMH, Mbl Olpeyessem cdbyHKuni1o F (x), YOBJIeETBOpAIOULy!0 Cue LyYIOUHM 
‘peM yCJIOBHAM: 

1. Ha cnetuambao MocTpoeHHOM coOBepuIeHHOM MHOxecTBe P C [0, a], 
nes P = 0, F (x) copnamaetT c HenpeppiBHoH dbyHKunel R(x), MOCTOAHHOM Ha 
axKJJOM CMe€XKHOM K MHOxKecTBy P HHTepBaJie, HO HE ABJIAIOWULeHCA TOR LecT- 
;eHHO TOCTOAHHOH. Tem campim F(x) He oOnagaet N-cBolictsom Jly3nua Ha 
TpesKe [0, a]. 

2. F(x) oOmaqaeT B KaxjoH Touke oTpeska [0, a] SC-npousBo,Hon 
(x), KOTOpad, KaK H3BeECTHO, ONpeseJAeTCA PaBeHCTBOM 


x+h x 
§ F(t)dt— | F(t)dt 
f (x) = SCDF (x) = lim— —— 
h>0 


3. F(x) uMeeT B Kaxkoli TouKe onomHeHHA K MHOXKecTBY P OObIYHYIO KO- 
|CUHYIO IIPOM3BOJHy!0, KOTOpac, OUeBHAHO, coBmayaeT c f(x) Ha 3TOM ONOVI- 
leHuM, T. €. NouTH Bcrosy Ha [0, a] 


f (x) = F' (x). 
reiona cuenyeT, uTo F(x) ectp ACG-dysxuua (cm. (°), crp. 322) Ha fo- 


(OJIHeHHH K MHOxKecTBYy P. 
Viz ycnosusa 2 cuegyet, uto F(x) aBssetca HeonpefesenHbIM SCP-HHTe- 


pasom Bepxusa or cpoeli SC-npouspoguol f (x) = SCDF (x) (?). 
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Viz ycnosua 2 Takxe caemyeT, uro F (x) o6aqaeT B kax%KJOM TouKe O} 
peska [0, a] cumMetTpHuecko mpousBoqnol Bopeas, papnod SC-npousBoJHc); 
(cm. (7), semma 28). Tlostomy F(x) sBiaeTca TakxKe HeOMmpeeJieHHbIM HHT! 
rpasom Mapunakesuua — SurmyHfa oT f (x). | 

SC-npou3soquaa or F(x) ecTb B TO Ke BpeMA BTOpaA IIBaplleBa NpOM) 
BOJHaA OT 

x 


(x) =\ F (ade, 


) 


T. €. B KaxkJOH Touke oTpe3Ka [0, a] 
D20{x) == SCD) = Tie) alc een 
Onepauua JJanxya (Tss)) MO H3BeCTHOHM KOHEYHOH BTOPOH IUBaplleBoll 


MpousBogHol f(x) or HenpeppBHol tbynKuun M(x) BoccTaHaBuIMBaeT STy UC| 
XOMHyo yHKunto M(x) c TOUHOCTHIO 10 MMHeHHOH dynKuun. [leppaa o6sty) 
Had Mpou3sBoquad oT W(x), KoTOpad B OOuleM CyIy¥ae cylecTByeT nour 
Bcroly (cM. (1), § 66), IpHaHumMaeTca B KayecTBe HeonpeseseHHOrO TOTala O 
cbyukuun f (x). : 

TakuM o00pa30M, OMHCaHHad BbIle (yHkKuUuA F(x) aBAAeTCA HeonpeweseH 
HbIM TOTAJIOM B CMBICJIe (T2s5)) OT PyHKuMH f (x). | 

Haxonen, D(x) B TO *e BpeMA ECTb C TOUHOCTHIO JO JIMHeHHOK *yHK' 
uuu P?-vuTerpad JKelimca ot f(x), mpauem dysKuuio F(x) = O'(x) u 3zect 
MOXKHO paCCMaTpUBaTb Kak MepBylO MPHMUTHBHYIO. 

PaccMoTpHM yHKILHI0 


EL) SF (x) Re), Gi 


rye R(x) —dyxKkuna, ynomanytaa B ycnoBuH |. Mb Bugum, auto Y (x) = ( 
Ha P, a Ha Ka%KJJOM CMe2KHOM HHTepBasie OTAMuaeTca oT F(x) Ha nocTrosH 
Hylo. CuleqOBaTeJbHO, 


B(x) = F’ (x) = f(x) 


Ha JonojHeHuu K P, T. e. nNouTH Bclony Ha [0, a]. 

Vz ycnopua 3 u papenctsa (1)cueqyet, ito V(x) ectb ACG-ynxuna He 
Bcem oTpeske [0, a]. SHaunt, (x) ecTb HeompezeneHHbIt OOH wuTerpas 
awxKya otf (x) = D?@O(x),aTakxe unTerpam B cmpicie XuHunHa (°) (Tak 
Kak ‘(x) wMeeT NOUTH BCIOLy OOLIHYIO NpOoUsBOLHyt0). 

Suaunt, f(x) wHTerpupyema Kak B cMbICMe oOOujero uHTerpana Jlanxyé 
M B CMbICe WHTerpasa XMHYMHA, TaK H B CMBbICIC TOTAIM3AaHH (T')o, 
Take uxTerpasos Mapluukesuya — Surmyuya, JKelimca u Bepxuna. He 
oom uHTerpat JlawxKya uM uHTerpasl XMHUMHA JalOT B pesyJbTaTe (byHK 
unio I(x), B TO BpeMA Kak TOTaNIH3aHMA (Ts;)) H OCTAMbHbIe NepewncneH 
HbI€ BBILUe HHTerpadbl aioT B pe3symbTaTe dbyHKuuIo F(x), OTMMYaroulytoes 
oT (x) Ha dyHKunIo R(x), koTOpad He ABAAeTCA NOCTOAHHOH. Sto u o3Ha 
yaeT, UTO TOTaNMsaluA (T2,)), a TakxKe nHTerpad Mapiuukesuya — 3urmyn 
ma, SCP-uyterpan Bepkuia u P*-naterpan JDKelimca npoTupopeyaT o6uleM\ 
wuuTerpayly JlanxKya u uuTerpany Xunuuna. 

OtmeTuM, 4YTO NOMyTHO MOKasaHO, YTO ToTaNusallNA (Tos), H Ha3BaHHBK 
BbIINe WHTerpaJibl MEPpOHOBCKOrO THMa He OOA3aTeIbHO OOlagaioT N-cBolicr 
BoM Jly3uHa. 


Mockosckuit rocyLapcTBeHublii yHuBepcuTeT Iloctynuno 
um. M. B. Jlomonocosa 27 IV 1959 


UMTHPOBAHHAS JIUTEPATYPA 


* A. Denjoy, Legons sur le calcul des coefficients d’une série trigonometrique, Pari: 
1941—1949. ? J. Marcinkiewicz, A.Zygmund, Fund. Math., 26, 1 (1936) 
3 P. D. James, Canad. J. Math., 2, 3, 297 (1950). 4J.Z. Burkill, Proc. Londo 
Math. Soe., 1, 1, 46 (1951). °C. Caxc, Teopus nuterpana, WI, 1949. 8A. A. Xugw 
a uu, Matem. c6opu., 30, 4, 543 (1918). 
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Hoxnxaye Akagemun nayxr CCCP 
1959. Tom 127, M5 


MATEMATHKA 


B. A. TOMOHOFOB 


PUMAHOBbI MPOCTPAHCTBA, COJEP)KAUIME NPAMbIE JIMHHH 
(I1pedcmasaeno axademuxom C. JI, Cobonesoim 29 IV 1959) 


B pa6Oote PaCCMATPUBAeTCA MM-MepHOe MO/IHOe PHMaHOBO MpocTpaHCcTBo 
™ HeOTPHUaTeJIbHOH KPHBU3HBI, KOTOPOe, JIA MpOcTOTH, MpemnomaraetTca 
CKOHeEYHO udepenwupyembim *. OTHOCHTeJIbHO TaKHX MpocTpancTsB joKa- 
IBaeTCA CJIeLyioulan Teopema. 

| Teopema 1. Ecau e R™ cytwecmeyem eeodesuueckaa aunua, KadcOblit 
pesok. Komopoti AeasemcaA Kpamuatimet, mo R™ moscno npedcmaeumb KaK 
pamoe mempuuecKkoe npouseedenue npamot u (m—1)-mepHoeo pumanosa 
pocmpaxcmea R™—1 nHeompuyameroHott KpUueUu3Hol. 

lia m-==2 97a Teopema Oplvia WoKa3aHa Kox-®occenom (!). 

JlokasateJbcTBO Teopembl | onupaeTcA Ha cyeMyIoulue ABE TeOpeMBI,. 10- 
a3aHHble B (°). 

meopema 2..B ae wet R™ 6binonAHAeMCA YCAoEue EU 
1. I. Anexcandpoea (cm. (°), cmp. 101). 

Teopema 3. Yelbl NpouseoNbHoeo mpeyeoroHuKka @ R™, cocmaé neHHoeo 
3 Kpamuatiuux, He MeHoUIe COOMBemcmBYyIOWUX Yenoe NAOCCKOZO 96K Audoea 
1peY2ONbHUKA C Memu de OAUHAMU CMOPpOH. 

BpejlemM- pay, HeEOOXOAHMBIX JlIX JlaIbHeWero OO03HaveHHH M NOHATHH. 
YNeM Ha3bIBAaTb J YYOM (I PAMOH MUHUEH) MOMyreomesuyeckyto (reo- 
e3HUeCKYIO), KaxKJbIM OTpe30K KOTOPOH eCTb KpaTuaniuaa. 

Ilyctb p—upsaman smHHa. Baenem Ha p mapameTpy3aunto P(t) c no- 
[OWbIO JWMHE! myrn t, —oco<t< oo. CoeQuHHM Mpou3sBObHy!o ToUKy Q 

P(t) kpatuamueh QP(t). Hcnomp3ya mosmmory mpoctpasctBa R™, MoxHO 
oKa3aTb, uTO QP (t) mpu too, t—>— oo cxoqaTca K sy4am a*(Q), coorT- 
€TCTBEHHO a (Q). 

Teomesuyeckylo g Ha30BEM TapadJeUbHOHK p, ec Ha He cyllecT- 
yeT Takax TouKa Q, uTo gq=a*(Q)Ua (Q). I[lycrb, qanee, ABC — Tpe- 
TOJbHUK BR”; yepe3A’B’C’ GOynemM o603HaYaTb TPeYyrOJIbHHK SBKIHAOBOH 
JIOCKOCTH, Y KOTOPOrO CTOPOHbI paBHbl COOTBETCTBCHHbIM CTOPOHaM Tpe- 
TombHHKa ABC. 

Tlokaxkem pay BCMOMOraTeJIbHBIX JIEMM, TIpHyeM OyyeM CUHTaTb, YTO MBI 
cera HaxoMMcA B ycoBuAX Teopempl |, T. e. BR™ Bcerqa cyllecTByeT 
pAMaa HHUA Pp. 

SeMeHTapHbIMH paccyKJeHHAMH JIerKO loKa3biBaeTcs: 

Jlemma 1. ITycmo AnBnCn— mpey2oroHuKk a6KAUdOBOtL naocKkocmu. Ecau 
mopona AnCy nocmosnHa, a cmopoHet ApBn U BrCn Cmpemamcsa K Oecko- 
euHOCMU, mo npederbHole 3HaeHUA Yeno’ BnrAnCn U BrCnAn Oydym pae- 
amoca t/2 mozda u monrbKo mozda, Kozda lim ( A nBn— BrCn) = 0. 


n->0o 

JlemmMa 2. Yepes xascdyto mouxy Q npocmpaxcmea R™ npoxodum edun- 
MBCHHAA NPAMAA g, NapaANleAbHAA Pp. 

oe cancun OnycTuM 43 TouKH Q Ha MpxAMylo p nepnenyu- 

yasap QP (to). Ha cropone tpeyromuuka P'(t)Q’P’(—?) BosbMem TouKy 


* Ha camom jeje jocTaTouHO noTpe6onaTb, uTOOB! mpoctpancTBo R™ 6bI0 TpHxK ABI 
ellpepbIBHO judpdepeHuUMpyeMbIM. 
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P' (to) Tax, uTo6p P’ (ty) P’ (t) = P(t)) P(t). Torga c Momottbio TeopeMbI 
HeETPYQHO oKasaTh, uTo P' (to) Q’ < P (to) Q np sm06om f. 
QeMeHTapHble cooOpaxKeHNaA Tenmepb MOKa3bIBalIOT, TO Mpefses yr.y 
P’ (t) Q’P’(—t) mpu t-> co paBeH mt HM, CmefOBaTebHO, 0 Teopeme 3, Mp} 
yea yraa P(t)QP(—t) traxxe papen nm. Takum o6pa30m, 06a mya «* (Q)¥ 
a (Q) mexaT Ha omHol reogesuyeckol g(Q). Hycth tenepp BEgq(Q). IIpil 
MeHAA PaccyKeHHA, AHAJIOPMUHbIe MpPeAbIyULMM, MOMKHO JOKa3aTb, ATO IM 
un a@*(B) u a (B) smexaT Ha TOH 2%e FreofesHuecKoH g(Q). IlockombKi 
B — nponsBoubHast TouKa g, OTCHOa cmemyeT, ITO reogesHuecKan g(Q) ect) 
mpamas. JlemMa oKa3aua. 
JlemMa 3. Jlycmo’ q—npsmaa, napanlenonan Pp, Q€ a; Pit 
QP — kpamuatiwaa. O6osHauum uepes Q4, Py (Q_, P_) npedenbuole 3nau)| 
Aua yenoe P' (t)Q’P’, P'(t) P’Q’ mpeyeoaonuxa P’ (t) P’Q’, a vepes Q,, Fi 
(Q., P_)—npedeaonoie sHavenun yeaoe P(t)QP, P(t)PQ npu t—c 
(6 —> — 00). Toeda 


i 
| 


P,+Q=P_4+Q=r, r 

Q.+Q. es ym =T. 
Jloka3saTeabcTBo. B cuay Teopempl 3, Pius Py a Tak fa 
Pies Q, =, TO Q. > P,; HO TOra, CHOBa B CHJIy TeopeMpl 3, 


Q.2 Q.2—P,. (2 

AnaJIOrHasO MOXKHO NMOJYINT, ITO 
Q>Q >r—P.. (3 
C jpyro cTopouHl, , | 
a a ea ees (4 


V3 (2), (3) u (4) caenyer (1). 

Jlemma 4. J/ycm’ q—npsamaa, napaarenaonan p, P(0)Q(0)—ux 06 
wut nepnenouxyanp. Toeda Kpamuatiuue P (t) Q(t) cyme makore obwue nep 
nenHOuKYAApol K p ug. Sdeco t —Oauna Oyeu. 

AoKka3atTewabctTBo. Bo3sbmem Hekotopoe ty > 0 Hu MocTpouM yYeTHIPeXx 
yrombuuk P’ (t) Q’ (to Q’ (0) P’ (0), mpuksaqpiBadt nO paBHOH cCTOpOH 
P’ (t) Q’ (0) Ba tTpeyromuuKka P’ (t) Q’(0)P’(0) u P’(t)Q’ (0) Q’ (t)). Hi 
cTopone P’(t)P’(0) BosbMem tTaky1o Touky P’(t)), uro P’ (0) P’ (to) = 
=P (Oy (fo) te 

C momoupio sieMMbl 2 Hu TeopeMbI 3 HeTpy—HO MOKa3aTb, YTO TIpAMbI 
Q’ (fo) Q’ (0), Q’ (0) P’ (t) uw P’ (t) Q’ (to) cTpematca K OHO Hu TOM xe TIPS 
MOH lIpH f+ oo. Kpome Toro, JieMMa 3 yTBepKaeT, ITO MpejlembHbIe 3Haye 
Hua yrmop P’(t) Q’(0)P’(0) u P’(t) P’(0)Q’(0) paBunr x/2. Ho torga 
yuuTbiBad papeucTBo P’ (ty) P’ (0) = Q’ (ty) Q’ (0), merKo MoKaxeM, UTO M YTJIE 
P’ (t) Q’ (to) P’ (to), P’ (t) P’ (to) Q’ (to) TakxKe cTpematca K 7/2 mpn t’—> oo 
CyeqopaTesIbHO (cM. viemmy 1), 


lim (P’ (t) Q' (to) — P’ (t) P(t) = 0. (5 


IIpuMenasd Terepb K TpeyroubHAKam P (ft) Q (to) P (to) u P’ (t) Q’ (to) P’ (to 
MmpewesbHOe CooTHoulenHe (5), emmy 1, Teopemy 3 u semmy 3, MbI Nosy4aMt 
JIOKa3aTe JIbCTBO JICMMbI 4. 

OObIdHEIMH MeTOAaMM BapHall\MOHHOTO UCUNCJIeHUA MerKO OKa3biBaeTca: 

JlemmMa 5. B ycaoeunx aemmot 4, paccmonnue mendy P(t) u Q(t 
npu srbom t paeno P (0) Q (0). 

Jlemma 6. IIycmb q, U qo—O6e npamole, naparnenoHole p, u nycm 
PQ u PQ, — 06tmue nepnenduKyAApol p U gy, CoomeemcméBeHHO, P WU Go. Toe 
da Kpamuatian Q,Q. ecmo ob6wuti nepneHOuKyAAp K qy U Qo. ; 

JlokasatTeabcersBo. YrTBepxeHHe memMMbl 6 BbITeKaeT M3 JIEMMBI | 
Teopembl 3 H JIeMMbI 3. 
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JLokasaTeAbCTBO Teopemb 1. [lycrs P—npon3sBombHaa TouKa 
MOH p. OmpejenuM B mpoctpaucTBe R® muoxecrBo ToueK M (P), o6.a- 
FOWJHX CJIeLYIOUIMM CBOHCTBOM: TouKa Q MpuHasexuT M (P), ecu nait- 
Hes KpaTuahiad QP, nepnenqukyapHad K p. Eco Py u P.— ype pas- 
WUHBIE TOUKH Pp, TO, HCNOb3yx memMMbI 4 H 6, MOX%KHO MOKa3aTb, 4TO 
| (P1) ~ M (Ps) = 0. 

_A. Hloxaxem, uro M (P) ectb GeckoHeyHo Audhepenuupyemoe MHoroo6pa- 
He R™-1(P) pasMepHoctu m—1 u uro mo6ad mpaMan g, Napamiebuasa p, 
ppeceKaeT R™—\(P) nox npsmpm yruom. Ilycthb QE€M(P). Odosnauum 4e- 
3 qg(Q) mpsamyio, mapasmembHylo p uM Mmpoxoyxsamyio uepes Q. IIposeyem 
pes Q sce reojesHueckHe JIMHHH, MepneHgAuKysapHpie K g(Q). Tlomyuum 
CKOHEYHO udpepenwupyemylo noBpepxHocth F(Q) pasmepHoctuy m—l. 
TIOMOULbIO JIeMM 4 H 6 HeETpyAHO OKasaTb, YTO B JOCTATOUHO MaJIOl OKpectT- 
bcTH Q mHoxecTBO M(P) u moBepxHoctb F(Q) cosnagaior; TeM CaMbIM 
jDKa3aHO yTBepxfenve yHKTa A. 

B. Ilycts QER™; cOosHaunm yepes Q TOUKy nepeceyenua npAMoH g (Q) 
R"-1(P), a uepes x” —paccrosnue ot Q jo Q. 

Ecam ut, u?,..., w™—l1— xoopqunatn Q Ha R™-1(P), To TouKe Q co- 
CTaBHM KoopyuHaTEl wt, u?,..., u™—1, x™, B sTHx KOOpAMHaTaX 9JIEMeEHT 


JHHbI Mpoctpauctsa R™ moxHO 3anvMcaTb B BHye (cM., HampuMmep, (*), 
p. 478): 


ds* = gadutdut + dxm, i, k=1,..., (m—1). (8) 


{pH 9TOM, B cusly memMbl 5, (byHKUMH g;p He 3aBUCAT OT xX”, T. €., ECM 
>, MH Py— Be pasmMuHbIe TOUKH p, TO R™—1(P,) wu R™—1(P,) H30MeTDHUHBI 
Py? Apyry-. vi 

C. Onpefzenum Tenepb puMaHoso mpoctpancTso R™ Kak MpsMoe mponsse- 
€HHE MpAMOM JIMHHH M pHMaHOBa MpocrpaHcTBa R”™—1(P). B mpoctpancrse 


m oH 5 

e ~=MOXKHO BBECTH KOOPAHHATH, ConocTaBuB TouKe Q(Q, x) KOOpAHHATHI 
i‘ u*,..., um, x, roe ul, u?;..., u™—1 — koopqunaTH TOUKH Q  Mpoct- 
auctsa R™—1(P), B sTux KoopguHaTax suHelinbli sementT R™ MOxXHO 3a- 
MCaTb B BH: 


GS = Od diy td MO ial stim 1), (7) 
qe girduédu* — mmneliublt 9meMeHT npocrpanctBa R™—1(P). 
Ec Tenepb ToukKe QER™ c KkoopquHatTamy uw}, u?,..., u™ 1, x™ como- 


TaBHTb TOUKyY QER” c TeMM %Ke KOOPAMHATAMH, TO MOJIyYeHHOe COOTBET- 


TBHe, B CHuly (6) u (7), CyHeT “3OMeTPHYHbIM OTOOpaxkenvem R”™ Ha R”, 
€M JIOKa3aTeJIbCTBO TEOPeMbI 3aBepliaeTca. 

TaKHM 2Ke MeTOJOM MOXKHO JOKa3aTb Teopemy, aHasloruyHyio Teopeme 1, 

PMMAHOBbIX MpOCTpaHCTBaX HeOTPHWAaTeJbHOM KPMBH3HbI, COMepxKalllux He- 
KOJIbKO TIPAMbIX JIHHHH. 

Teopema 4. JIycme @ R™ 4epes mouky P npoxodum k Hesaeucumolx 
pamolx. Tozda R™ moocnHo npeOcmasumb KaK npAMmoe NpouseedeHUue 26K AU- 
06a npocmpancmea E® pasmeprocmu k u pumanosa npocmpaxcmea R™~* pas- 
leprocmu (m— k). 

Moxuno onpeseuHTb NMOHATHe He3aBHCHMOCTH JIA MpAMBIX, He Npoxo,a- 
[MX yepe3 OJHY TOUKY, H AOKa3aTb COOTBETCTBYK Ulee OGOOULeHHe TeOPeMEl 4. 


VuctutyT palvodusnkW M 3JIeKTPOHHKU Tlocrynuso 
Cu6upckoro oTyenenia AKagemun HaykK CCCP 30 III 1959 


IMTHPOBAHHAS JIMTEPATYPA 


1S. Cohn-Vossen, Martem. c6opn., 1 (43), Ne 2 (1936). *? B. A. TonoHo- 
os, JIAH, 115, 672 (1957). %A. . Anekcaugpos, Buytpenuan reomMeTpHsA BbI- 
yKbIX tlopepxuocteli, 1948. 41. K. Pamesckut, Pumanopa reoMeTpHA M TeHSOp- 

IH anamu3, 1953. 
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Jloxnayn Akagemun nayk CCCP 
1959. Tom 127, Ni 5 


rHapOne ae 
B. HW. JABbIJOB 


K CTATHCTHYECKOH TEOPHH TYPBYJIEHTHOCTH 
(IIpedcmaeaeno axademuxom M. A. JTeonmoeuuem 20 IV 1959) 


IIpumMenum nomyyenuple Hamu B (1) ypaBHeauaA K TypOyseHTHOMY orp. 
HHYHOMY CJIOIO y TBepfol cTeHKH. Kak Xopomlo H3BeCTHO, B CTallMOHAapHb| 
ycmopuax (d/dt=0O) cpequasd CKOpocTb B HEM MpOMOpHoHadbHa paccTos 
HHIO OT cTeHKH y: Uy~logy (ocb x HanpaBeHa BfOJIb NOTOKa, y —T 
HOPMaJIM K CTCHKe; LITPHXOM MbI OyeM OOoO3HauaTb AuddepenwuMpoBaHHe NO y 
Ypapuenne (2) u3 (*) maer Torga 


, eP ry QE: 
Ue =O, Ry = (a—Y) = - a 
3yecb @ O3HaYaeT NOJIOBHAY WMpuHbI MOTOKa, a B Kpyriol TpyOe—ee panuyc 

YpaBHenne (7) u3 (7) Jae | 


LUST Re. oe Oy ‘2 


Met tpeneOperaem mpaBolt cTopoHoli ypaBHenua. [Ipu OombuiMx 3HauéHHaA 
yucsla PetHoubyca OHA HMeeT 3HaveHHe TOJbKO B JaMHHapHOM NMorpaHuyHol 
MOqcmoe, KOTOpbIM Mbl ceMuac He paccmaTpuBaem. JIanee, WA CocTaBJIAIOMe 
Ry bopmyuia (6) 43 ©) WaeT, eCJIM OTOPOCHTb TpeHeOpexkUMO MaJbId B Norpé 
HHYHOM cloe aeH Syyy: 


4 
Fe (Rw—% R) + By— Be + + Q=0. (2 


Hakouenl, quid Ry Mouwyyaem, oTOpacpipan [By, MH OMATb-Taku mperedpe 
rad Sxyy, UTO 3aKOHHO HE TOJIbKO B MOrpaHHuHOM cyioe: 


RyyUx + se Regu 0) . (4 


B TypOy.leHTHOM MOrpaHH4HOM CJl0e, T. €. B C/Oe, B KOTOPOM MOxXxKH 
cautTaTb R,, = const, Se <Q (?), H B ypapienuu (2)ee MoxHO He YUHTHIBATE 
Tora mousyuaeTcaA mOKasIbHEI Oasanc eHeDnye 


Q = ora RyyU 56 (E 
wu (4) qaerT 
Ryp= BRR. (6 


C 9THM 3Ha¥eHHem R,, paBencTBo (3) yyoBseTBopaeTca, ecau ana B 
MONOKATh, CHHTAA, UTO OTMMYAeTCA OT HYJA TOMKO cocTaBlsoulad By, 


Byy = "2 Rey's (2 — 8 +3 B°Ryy/ R?) . (7 
Bpegqem TypOysenTHyto BaAskocTb N tak, «Tost Ry = — NOU, / dy: 
aU; ( dU, \—2 
N = — Rx = i, (a4) . (8 


B MOrpaHHYHOM cwylo0e Nw~y, B cpeqHen YaCTH NMOTOKA OHA MAaJIO MeHseTCS 
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Mbl Moxkem Tenepb 3amucaTb paBeHcTBo (7) B TeH30pHOM Buse 


4 OU, OU, Rim du, \ 


By =a N Stat + (e—2—3eN te 


i (9) 
aie 

BbIPaKeHHe MpPHrOAHO, pasyMeeTcA, HE TOJIbKO B TypOyJIeHTHOM Morpa- 
HOM CJl0€, HO HM BO BCe BOOOMLe TypOyeHTHOM OOmacTH. 

‘(jaa morpanwynoro cos B;; BXOXMT TOEKO B [MaroHaJIbHble cocTaBuJA- 
ve (6) u3 (1); B paBeHcTBO AIA Ry, OH He BXOMMT, KaK MbI HW CUMTAJM. 
anne B;; pacipoctpansetca H Ha CpeHIOIO UaCTb MOTOKa, HO TaM OHO 
6ee. OHO NPHBOAHT K HaGmOMalolleMyca Ha OMbITe 3aMeeHMIO poctTa 
C yaJleHveM OT OCH NoTOKa. 

B norpaHudHoM cyloe u3 paBexncTs (3), (6) H (7) BEITeKaeT (5). YpaBue- 


(2) qaeT Torga S, = 0. STUM paBeHCTBOM H ompewemneTca XO RB 
OyJIeHTHOM liorpaHH4HoM csoe. [lomyuaetca Mefenupiii, morapudmuyec- 
poct R c mpHOiuKeHHeM K CTeHKe, TO corjlacyeTca C 39KCMepHMeH- 
bHBIMH J\aHHbIMH. 

'Y wac ene He xBaTaeT 2udpepenunabHoro ypaBHeHuA Aa Typ6yseHT= 
quccunaunH Q. MmenHo v3 9Toro ypaBHeHHA JIA TyYpOyeHTHOrO Morpa- 
HOO CJIOA WOJMKEH NOJyyaTEca orapudMuyeckHH Mpodib cpeMHHX CKO- 
cTeH. 

Tlonsirku BplBecTH ypaBHeHue Aud Q H3 ypaBHeHHH ruaqpOoMHaMMKH Ha- 
IKMBaIOTCA Ha CepbesHble 3aTpyAHeHuA. B ypaBHeHHAX Mp 3TOM MOABJIA- 
‘CH JIMLIHHE MOMEHTHI, COZepxKallve MpOH3BOMHbIe U;, O KOTOPbIX TPyAHO 
a3aTb 4TO-uM60 onpesesenHoe. Mbt OyeM OSTOMY HCXOLHTb U3 (pH3H- 
CKUX coo6paxkKeHHi. 

YpaBHeHve AA Q oWKHO ObITb aHaJIOrHUHO ypaBHeHHio 9HeprHH (7) 

(1). Ecam paccmatpuBaTb Q kak «mepeHOCHMYy!O BeJIHUHHY», TO B ypaB- 
Hue Qua dQR/dt jomKeH, BO BCHKOM CJlyyae, BXOAUTb juddepeHuHab- 
4 ue OQS,/OX,. OcTabHble WIeHbI ypaBHeHHA C TOUHOCTbIO JO MOCTO- 
HbIX MHOXKUTe eH MOJOKHbI Mp 3TOM OTJIMUATbCA OT YpaBHeHHA SHeEprHHn 
JIbKO MHOXKUTeIeEM Q. 

Uucsi0 HeM3BeECTHBIX MOCTOAHHbIX MOXKHO COKpaTHTb JO OMHOM, ecu 
@CTb XOPOUIO H3BeCTHbIM H3 ONbITa 3aKOH YObIBaHHA MHTCHCHBHOCTH OJHO- 
HOH TypOyJeHTHOCTH c TeyeHHeM BpemeHH: R~1/t (°). 

TIpeneOperaa mpaBol CTOPpOHOH ypaBHeHHA SHEPrHH, Mbl HMeeM JIA OJHO- 
HOH TypOyeHTHOCTH 


1 dR 1 dQR 
SB gia eS te rl x agp AOL Y 


A Toro uTOOb! Nomyausca TpeOyeMbli 3aKOH BbIPOMKACHHA, MbI 3/leCb 
JKHbI MOJOKUTh a, = 3. 
Haute ypaBHeHve MpuuuMmaeT, TaKHM eee BU] 


$ AOR tag Ot + ag Q Ru ae + 30 = 


PaccmMorpuM JIA CTallMoHapHoro culyyad CepeuHy CHMMeTpHYHOrO MOTO- 
Tam TpeTHi eH sTOrTO ypaBHeHHa OOpalllaeTcCa B HYJIb, TaK Ke Kak 
20 / Ove, WM Mbr mosryuaem: 


a2QOSz / OXe + 3Q? = 0. 


\PaBHUBad 3TO C YPaBHeEHHeM SHEPFHH, HaXOWMM Oo = °/>. 
B pesyubTare, oO03Hauad elle % = °/2(2—yY), Mbl MOJlyyaeM UcKOMOe 
JABHE HHE 


maoRe a Wi, aa) QRu Se! +20" = (10) 
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B nero Bolla TOJIbKO OJHa SMMMpH4ecKan OespasMepHan MOCTOAHHAA ¥- 
Jia Typ6yieHTHOoro NorpaHNyHOrO CJIOA STO ypaBHeHHe faeT 


(QSy)’ + (2— 1) QRayUs + 2@ = 0. (J 
Vis ypasnenua (11) BbirexaeT norapudmMuyeckHi mpodusib CpeHUX CKOpOCTe) 


IIpu atom Q ASLO 1/y, Rxy Ww S, MOcTOAHHEI HU BCe UIeHbI ypaBHeHuA ~ l/y 
Papeuctzgo (10) u ypasHenua (2), (6) u (11) us (*) BMecTe c BpIpam 
Huem (9) IA OOaBouHOrO TeH30pa By WaloT NomMyto cucTemy Audpepexws 
AJIbHBIX YPaBHeHHi is HeusBecTHEIx dyuKunuh U;, P, Rij, Size u Q. N 
*%Ke KacaeTCA PpaHNYHbIX YCJIOBHH, TO [IA MOTOKOB, OrpaHHYeHHbIX TBepAE 
Mbl CTEHKAMH, MOX%KHO pasOHTb BeCb MOTOK Ha TYPOyJIeHTHY!0 OOvIaCTb (BKJIK 
yaloulyio HU TYpOyJeHTHbI NMorpaHHUHbli cso) u laMuHap HDI MOAC OF 
mpuseraoumi K cTeHKe. YCJOBHEM CIIMBaHMA pellleHHH AA STHX DByX Ot 
jlacteli Oywqer HenpeppiBHocth U; u OU;/Ox;. Yka3aHHble BILE aCHMNTOTI 
yeckve BbIpPakeHuA Wiad Q u Ry B TYpOyJIeHTHOM MOrpaHHuHOM CcJIoe OyAS 
WIpaTb pOJib TpaHHUHbIX YCJOBHU WIA TypOyeHTHOH o6ulacTH. [pannunc 
ycnopue Jin S;j, Mpa STOM MosyyaeTCA M3 9THX BbIPAaKeHH C MOMOLILb) 
ypapHenua (11) us (?). 
J\ia HEKOTOPOH MpoBepKH ypaBHeHHH, a TakxKe JIA ONpeevIeHHA SMIMIMp) 
YeCKHX TOCTOAHHBIX MbIl BOCNMOJb3SY€MCA pe3yJIbTaTaMHu onpITOB Jloldepa (7 
ucculeqOBaBlero TYPOYJIeHTHBIH NOTOK B KpyrvioH Tpy6e npu OoubMIHx 3Haut 
HHAX UNCIa Peinombyca. [pu 3TOM MbI Oy eM NOb30BaTbCA TOJIbKO H3MeEPeCHHAM 
CpeMHUX CKOpPOCcTeli H BTOPbIX MOMCHTOB, KaK HaHOoulee Hajle2KHbIMH. 

J]ia onpeseseHua NOCTOAHHOH & yoOHee BCerO BOCIIOJIb3OBaTLCA PaBeHC’ 
BoM (6) JIA MOrpaHH4HO"O CJIOA, BbITeKAIOWIMM U3 (4) u (5). ITO B TO Ke BPeM 
yacT M MpoOBepkKy NepBoro, OCHOBHOrO WieHa BbIpakenusa (5) u3 (4), Bxoampe;r 
B paBeucTBo (4). [lo usmepenuam Jlohepa npu usmMenenuH y/a ot 0,07 70 0,2 (a- 
paluyce TpyOpnl, y — paccTroaHHe OT CTeHKH) 8 H3MeHAeCTCA MPHOMH3HTEIbHO C 
10,4 no 9,8. Oro MOXxHO CUMTATb YOBJIETBOPHTEILHBIM NOCTOAHCTBOM. IIp1 
OIM2KCHHO MOXKHO TMOOKUTh P10. 

Tloctosnuyro 6, B ypaBHenun (11) us (4) yqoOuee Bcero onpenemHTS NO Jat 
HIM, OTHOCALLHMCA K OCH NOTOKA, IPHPaBHUBasA JMBePreHio OT MOTOKA SHE] 
rHv B TOUKe fr = O ee AuccunaunH. IlocseqHtolo MOXKHO MPH STOM HaiiTH, NOW 
3YACb paBeHcTBOM (4) (MpxAMBIe H3MepeHHA MCCHNaluu, MO-BUMMOMy, He 
CTATOUHO HaexKHbI, TAK 2Ke KAaK HM W3MePeCHHA TPeTbHX MOMeHTOB). M3mepenu 
Jlohepa ator TakuM IyTeM c xopomeli TOUHOCTHIO By = 8. 

Hakonell, mocTosHHast Y B ypaBHeHuH (11) onpezenneTca TOUHO TaKHM % 
cnoco6om. IIpu stom mpuxOAHTCA BCe BeJIMYHHHI PaCKJIaJbIBaTb MO CTeNeHAM 
M YUHTHIBATh WIEHbI, MPONOPUMOHaMbHBIe 77. STO AaeT y=0,15. Takum o6pason 
y Hac MOsyuaeTca, COOCTBEHHO, TOJIbKO Be Oespa3MepHbIe SMMMpHueCKHe Mi 
CTOAHHbIC 


B=f;=10, 7=0,15. (ue 


Bowee TOUHBIE OMBITHI JOJKHbI NOKa3aTb, B KaKOH Mepe 3TH BeJIMUHHE 
BXOJIAlIHe B YpaBHeHHA, JeHCTBUTeEIbHO NOCTOAHHBI; 3TO H OyeT NpoBepKC 
CaMUX YPaBHeHHH. 

MpI Bce BPeMH MMeJIH B BLY Npexjle BCero TypOYJeHTHEIH NOTOK, orpaHHyuel 
HbI TBePAbIMH cTeHKaMH. McTrouHHKOM TypO6yJIeHTHOCTH Mp 3TOM ABsMAeT 
NOrpaHHuHbl CO, H OH MO CyuleCTBy HM OMNpeyedaeT BCIO CTpyKTypy TYPO! 
JICEHTHOrO noTOKa. BrracHeHHe TOrO, HaCKOJIbKO NOJIYYCHHbIC BbILWe YPaBHeHH 
MPHMeHHMBI K NOTOKaM 6€3 TBepAbIX CTeEHOK, KaK, HalIpHMep, K TYPOyseHTHC 
cTpye, TpeOyeT cneluambHOrO uccsIeqoBaHuA. B ocobeHHOCTH 3TO OTHOCHTC 
K NompaBouHoMy uwieny B,;. 

Vucrutyt dusuxn Seman um. O. IO. Umugra Tlocrynuao 

Akaflemun Hayk CCCP 16 IV 1959 
UHMTHPOBAHHAA JIMTEPATYPA 


1B. HW. Hapsaos, WAH, 127, No4 (1959). 2 J. Laufer, NACA Rep., 11% 
(1954); A. A. Townsend, The Structure of Turbulent Shear Flow, Cambridge, 195 
° Tix. K. Ba tueaop, Teopua onoponuoli Typ6ysentHocTn, ra. VII, HJI, 1955. 
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Hoxnane Akagemun nayx CCCP 
1959. Tom 127, Ne 5 


PHHPOMEXAHHKA 


C. A. PETHPEP 


HECTAWMOHAPHAS 3AXA4UA MATHUATHOR PFHAPOAMHAMMKH 
AJIA MOJIYNPOCTPAHCTBA 


([]pedcmasaeno’axademuxom JI. H. Cedosoim 25 IV 1959) 


B paMKax KJlaccHyecKol rH PpOAMHAMUKH NOAPOOHO UsyYeHBI 3aayH oO HecTa- 
OHaPHOM OJHOMeEPHOM TeYeHHH BASKOM KUAKOCTH B MOMyupoctTpauctsBe. Ha- 
alllai 3aMeTKa NOCBALIeHa PaCCMOTPeHHIO AaHaJIOrMYHBIX 3aau JIA BASKOL 
eKTPOMPOBOHOH 2KHUZKOCTH B MarHHTHOM Nove. 

Tlyerb »xMKocTb 3anouHAeT nomynpoctpaHcTBo Q (y>0), AMHUM TOKa UM CH- 
BIC JIMHHH HHAYUMPOBaHHOTO MOA NapaJVIeIbHbI OCH X, a CHJIOBLIe JIHHHH 
‘CTOAHHOFO BHelHero nowaA — ocw y. Ecuiu JaBJIeHHe 3aBMCHT TOJIbKO OT Bpe- 
‘HH, TO ypaBHeHHA MarHHTHOH TH_POLHHAMHKH UMeIOT TOUHOe PemleHHe 


mec !), 0, —t,—0, H,=H Gy), y= Hy, = const, hz 
MUeM 


dv uh", OH OH eH av 
at Oy? | Hy 5, af =P ays + Hoa,» (1) 


ex=p/4ro, B =c?/4nus, ocTambubie OOo3sHayeHHA OOmenpuHaTHl. ITIpe- 
JIbHbIe ycOBHA JIA (1) B COuleM culyuae HMeIOT BHT 


(0,4) =fa (Y), A (0, ¥) = fe (y), v(t, )=% (2), @ 
) 
LEAL, O\ Coli Ne, U noo == ete. G0) aan 0 


Cucrema (1), (2) He uMeeT aBTOMOJeIbHBIX pelleHHH Tuna o1(t)flyae(Z)], 
‘0 (OPMAaJIbHO CBA3AHO C HaJIMuveM B ypaBHeHHAX (1) MepBHIX MPOH3BOHBIX 
> KoopauHaTam. IloceqHee OOCTOATEbCTBO MPHBOAMT K MBICJIM 06 HCMOVIb30- 
1HHH B JlaJibHelliem uccueqoBaHHu pe3ybTaToB JI. E. Jlonugse (). Touna- 
1A [JIA TIPOCTOTH! HavaJIbHble YCJIOBUA B (2) HYJIEBLIMH WH NIPHMeCHAA yKa3aHHblli 
STO], C HeEKOTOPBIMH HECYIICCTBCHHBIMH H3MCHCHHAMH, YlaeTCH YyCTaHOBHTb 
IpaBeLJIMBOCTb CJIeAyIOWNX YyTBepxkeHHH. 

Teopema 1. Cucmema (1) npu odxopodnelx Kpaesolx ycaoeusx (2) umeem 
Kaacce mynKyutt L2(0,oo) morbKo mpueuanoHoe pewenue *. 

JlelictBuTeJIbHO, YMHOKaaA ypaBHeHuaA (1) cooTBeTCTBeHHO Ha Uv H xf, CKJa- 
Bad UX WH HHTerpHpysx no 2 X [0, ¢], nonyaum 


co [oe) 


t 
\ (v2 + xH?) dy = —2 \ dt \ (vot + BH?) dy, 
0 


0 0 


rKyla, B CMY NomowKuUTeIbHOCcTH v, x, B, cleqyeT v= H = 0. 
Teopema 2. Cucmema(1)npu npederbnolx ycaosuax (2) umeem He boxee 
W020 peluleHus. 


* Veetca B Buy, uT0 K Le (0,00) mpHHagexkaT BMecte c v, H ene u Uy, H,. 3yecb H Jasee 
HJ@KCaMH OOO3HAUeCHbI UACTHbIE MPOH3BOLHEIe. 
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JloxasaTesbCTBO MpOBOMUTCA aIeMeHTapHO Ha OCHOBe TeopeMpt |. 
Teopema 3. Pewenue cucmemot (1), (2) npedcmasanemca opmysam 


co 


v(t, y) = (ty) — «Hy \ dé \ Ha) GO. 9% t—9 An 
0 0 


t © 
H(t, y) = A(t, y) —Ho\ at \ on (7) G (8, Ys 4 t —9) dn 


20e v(t, y),H (t, Y) yOoeremeopsAIOM COOMBEMCMEEHHO YPABHEHUAM Vt — VU yy= 
=0, H1—BHyy =0 wu ycaosuam (2),a G(x, y,7,t—7) ecmb dynxyua Tpu 
HQ YPQA6HEHUA MenaonposodHocmu OAA noaynpocmpancmea: 


G (x, y,n, tf —1) = 


le y? 
t exp (-m-as | 
4 (y — 7)? 4kt 4k(t —T) { 
LV nkt exp| 4kt 7 \ 4nk Vt (t— 7)? 1s G 


0 | 


ITpu amom gyxkyuu 0, u Hy 6 (3) onpedeasiomcA U3 UNMeepaAbHolx ypaE 
HeHUutt : 


t co 
Vy (ts Y) = 0, (t, y) —*H, \ ae \ Hz (t, 7) Gy (vs Ys qt — 1) do, 
0 0 
(5 
f 2 
Hf, (t, y) = Hy (t, y) —H, \at\ Vn (t, 7) G, (vy 95 t—t) dn. 
0 


0 


Teopema 4. Cucmema unmeepanbnolx ypaeHenuli (5) umeem pewenue 
Komopoe moscem Oolmb natideno memodom nocredogameAbHolx npubauscenut 

Jloxa3aTeJIbcTBa Teopem 3 uM 4 NpOBOAATCA Tak Ke, KaK B padorax (1, 2) 

Jina pemenua 3agqaua (1), (2), Kak OObltuHO ja MapaGomMuecKuxX ypaB 
HEHHH, OKa3bIBaeTCA aPPeKTHBHBIM OMepallMOHHbI MeTO, MpuueM B IleJIA 
COKpallleHHA BbIUMCJIEHHH yOOHO HCMONb30BaTb MpHeM, MpefoxKeHHbIt 
1. B. Pegosy6ospm (°,4). B KayecrBe mpuMepa pHBoquM HuxKe (opMadb 
HOE pelleHve 3aauM, aHaJIOrHYHOM MO NOCTaHOBKe KJIaCCHueCKOH 3aaun ¢ 
qupysnu Buxpesoro cyioa: Halitu v(t,y), H (t,y), yRoBseTBopsiomMe ypaB 
HeHHAM (1) uw ycuIOBHAM 


v (0, y) = H (0, y) = H(t, 0) =v(t, 0) = H(t, 0) =0,. u(t, 0) =U. (6 
Ypapuenua (1) umeioT ucuesatoujve Ha GecKOHeUHOCTH YacTHBIe pewieHUs 
U; = exp (Af + ay), H; = &,exp (At + ay), 
re i= 1,2; }— KommueKcubit mapamerp u 


GE Te Kya 

Cine —= Vane V at ee. Sa 

dp (illadien =| b — %o 

a= app tys) Os ae 
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Pewenue ypapuennit (1), yqoBseTBopstollee HYJeBbIM Haya/IbHbIM yCJIOBH AM 
CJIOBMAM Ha OeCKOHeUHOCTH, TpescTaBuMo B Bue 


o--£c0 


v= i \ [Cy (Nem + C, (A) er24] eM dh; (7) 
Tue o—ioo 
Hira ser \ [Cy (A) 1 (A)e™Y + Cy (A)es (A)e%4] ef dir. (8) 


Onpenesasa C; (A) u3 rpaHwuHbIx ycnoBuii (6) no TaOsMIe OOpaTHpIx npe- 
sasoBaHH Jlanmaca, BMecTo (7), (8) no1yuHM 


F o-f-200 * 3 ; ¥ " nt . 
= — ~ > S ( ening e%s1Y — ey etl ) atc d ‘ (9) 
4ni (V vB+ v) Pray em ay ok Vie 2D 
6+-i00 at 
= es \ (ea1Y — ea) Giese . (10) 
mi(V vB+ 8) Boe, hay + 6 


Tlogpmrerpaspusie (byuHkuuH B (9), (10) umetor npocTo nomoc B TOUKe 


=Q vw TOUKY pasBeTBIeHuA k = —b/aj=—s. Kpome Toro, qa Hux Co- 
OJeHbI BCe YCJIOBMA MpHMeHHMOcTH vJieMMbI )KopzaHa. Ilomp3yscb ev, 
KHO TIpeoOpaso0BaTb pewenue (9), (10) k Bugy 


U = = 
—_ —e2yV 
oa (VvB +y) [z0+V Be A legs 


= a f cm aoe ke, ene a 
— (V vB —v) \ l/ a1” cosy Vrat—bshyV b—ra 
A Oi— 15 
ee ——_ ,— 
—(VvB +) \siny V ra? — bch yV 6 — ra? ot 


s 


; (11) 


(e720 — 1) + 


Fes eee ex 


(VB +8) l2 Vo 


(12) 


rg b_Tasa . Bes 
inyV ra®—bshyV b — raz — | . 
sis \ S Y 1 Y ¥ Tea 


s 


IIpu 6=0, T. e. Mp OTCYTCTBHH BJIMAHHA M@arHHTHOrO NOJA Ha TeYe- 


e, u3 (11) nomyuaem o6pluHoe BbIpaxKeHne v = U eric (y/2 V vt). 
TIpu t—oo umeem 


—2yVb 
z i ca sett! Mest ye —2y/b H’ =li Fe eee i 4) 
erg rorill aeit") oo 2VB(V +B) 
(13) 
cya os 
Uy : 
: a ee H’ I a ae 14 
Ee ieee ep Maa) se) uy 


3aMeTuM, YTO ypaBHeHHA cTalMOHapHOro TeYeHHA B NOJYMpoCcTpancTBe 
dv dH 2H do 
vagy tHe gy = Bae + Hoag = 9 


JLAH, 1. 127, Ne 5 985 


MMeloT PelleHHe, YOBJIETBOP AIOULE’ YC JIOBHAM 
v(0)=U, H(0)=0, v(c0c) =, H (cc) = Ho, 
033 — 28 Vb Heol Hy =U. 


EcJIM HOJIOXKUT Ugo = 0’ (00), Ho = H' (co), TO OHO BbIPasHTcA opMyvian 
(13). Takum o6pa30M, pacCMOTpeHHoe BbILe pemieHHe [JIA HeCTalMOHa PHO! 
npowecca CTpeMHTCA MIpH t—>oo K COOTBETCTBYIONLEMY pelleHHIo CTallHoHa 
Holt 3ayqaua c ycnosusmn (15). Ecam B ucxofHOi HeCTalMOHapHOK 3aza' 
3aylaTb pu y =O mocToxHHoe HeHyseBoe sHavenue H, TO B Mpesene Mf 
¢—> oo CHOBa MouyUHTCA pelmenue CTalMOHapHOH 3ayauH, HO y2xKe C HHBIN 
yCJIOBHAMH Ha Oe€CKOHeEUHOCTH. 

Acumnrotuyeckoe nopeseHve pelWeHH HeCTalMOHapHbIX saad mpuH t—< 
MOXKeT ObITh MOAPOGHO H3yyeHO OObIYHIMH  MeTOaMH. 


(1 


CepepHoe orsemenve Mocrynuso 
Vuctutyta mep3oTopezenna um. B. A. O6pyuesa 2 IV 1959 
| AkafemuH Hayk CCCP 


UMTHPOBAHHAH JIMTEPATYPA 
1. E, LTonugase, Tp. T6unucck. roc. YHHE 64, 55,(1957).. .7 . E. JLo mugme 


pen AH TpysCCP, 5, Ne 9 (1944). 3 J. ae cecn a PKI®, 27, 2149 (1957 
47. B. Penosy6os, Wux.-cu3. xypu., 1 er (1959). 
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WTokrnagns Akagqemun nayr CCCP 
1959. Tom 127, Ne 5 


i TFUNPOMEXAHHKA 
®. HW. ®PAHKJIb 


B OAHOH BO3MO)KHOW CHCTEME YPABHEHUA PEJIATHUBACTCKOH 
 TASOXMHAMUKN C YGETOM W3JIYNEHHSA WM NOPJOWEHHA 
. CBETA 


(ITpedcmaenexo akademuxom JI. H. Cedosoim 25 IV 1959) : 


|) B actpcdusnke ynoTpe6aetca CleflyicWlad CHCTeEMa YPaBHeHHH JIA MHTeH- 
MBHOCTH cBeTa J wu noToKa cBeta 7H (cm. ("), cTp. 34) B ¢otocdepe, Bocxozs- 


jaa K IBapumuspzy: Tt 


game sp Nea | 


dJ By ay. 12 EIT 
dt = atts (1) 
dH- 

=O (2) 


ne dt = xpodh — pu¢depenuuan ontuyecKkow' rayOunp; «x — Ko3sq@ulHent 
OFICWeHuA; p — MJOTHCCTb; dh — pacctonHHe ABYX OeckOHeyHO | O1N3KUX 
AZOBbIX ToBepxHocteH. II]pH 9TOM npolecc npeAnoNaraeTcaA CTalMOHapHBIM HV 
JHOMEPHbIM, a (a30Bble NOBEPXHOCTH TOCKHMH. BemectBo gotocdheppr cun- 
aeTCH HEMOJBYMXKHBIM. 

YlaeTcA MOCTPOHTb CHCTeMy YyPaBHeHHH PeJATHBUCTCKOH ra30qMHaMUkKu 
YUeTOM H3JYYeHHA H NOFJCULeHUA CBeTAa, KOTOPas B H€pe J ATHBUCTCKOM Mpeslevie 
YKa3aHHbIX BbIIUe YCIOBHAX aeT JIA H38NyYeHHA ypaBHeuna (1), (2), 

JIA STO WeNW OyeM paccMaTpHBaTb cotocd¢epy Kak AByx@a3nHyio cpeLy, 
OCTOAILYJO H3 BellecTBa (ra3a YacTHW) HM foTOHHOrO raza. OOa rasa. HMeIOT 
a3HbIe MaKpocKomuueckHe 4-cKopocTH: ui AIA raga uacTHU, u! IA POTOHHOTO 
a3a. 

OctaTounyio MJIOTHOCTh ra3a YaCTHI COO3HAYHM YepPes Pp; CCIM CUHTATb Be- 
[ECTBO COCTOALLUM U3 OMMHAKOBbIX ATOMHBIX Ajlep, He COCAMHEHHBIX B MOJICKYJIbI, 
MaCCOH MOKOA m UW MpeHeOpeub MaCCOH BJIEKTPOHOB NO cpaBHeHHio Cc MaccoH 
nep, TO sicicipeiche at 

p= mn, (3) 
qe mM — UMCO aTOMOB B eHHHWe COOCTBeHHOrO OObEMAa BelllecTBA. 

Temnepatypy rasa yacTuly o603HauMM Yepes T, TeMNepaTypy doToHHoro rasa 
epes 7. B acTpocbu3uKe Ha OCHOBaHHM SKCIepHMeHTAaJIbHBIX JaHHBIX CUNTAIOT 
TH TeMMepaTypbI pasHUHBIMH (cM. (1), crp. 102). Crenyromme nuxKe Teoperu- 
ecKHe CoOOpaxKeHUA MPHBOLAT K TOMY XE BBIBOJY. 

Tlanee BBOJMM COOCTBEHHYIO IVJIOTHOCTh BHYTPeHHel SHeprHu rasa’ YacTHI 
COOCTBEHHY1O MNJIOTHOCTh BHYTPeHHelt DHepruu coToHHOro rasa e. Mmeem 


e= — 00's’ (Gr): (Ep) (4 
he 
92 =TK Otek | (da) 


fie?) Crp. .130), 
4* 987 


asa € UMeeM 110 3aKOHY Gremans — BowbuMaHa el 
~ Min, yee 
yas ote, B 


[lapiuasbHple WaBeHHA BellecTBa H sae ra3a 0003HauYHM COOT 
BeETCTBEHHO uepe3 Pp H P, IIpHyeM 


Rison ps a 
p= —pT; (6 


p= 


oe 


BpegeM ellie MMOTHOCTH TeMJOBbIX PYHKUMK W, W: 


Tlosyyaem fia OOOMX Ta30B COOTBETCTBEHHO TeH30pbl SHeEprHH — AM 
my sibca * 


T = wuiut — gitp, T# =w ui uk — gikp, (9 


Torya nomyuMM B OOWleH TeOpHH OTHOCHTCJIbHOCTH, T. €. C yYeTOM TATO 
TeHHA: 


Daye = oe (10 
To Ss ae (11) 
rye jf? — 9HeprHA—HMNyVIbC, NepeXxOAAULuM M3 BelkecTBa B (POTOHHBIA ra3 6a: 


rofapA U3JIyYYeHHIO MHHYC NOPJiIOuUleHHe B CAHHUWE o6bemMa 3a eCMHHUIY Bpe 
MeHH. 


[papuTalMoHHble ypaBHeHHa QAnWTeHHa AA BemmunH g” umMeIoT BUT 


Rk = [T* + Tik ee OS ha (re ae Hiei (12 
(x — rpaBuTanwvouHaA NOCTCAHHAA). 


K ypapuenuam (10), (11), (12) npuOaBnaerca eme ypaBHeHne Hepas3 
PbIBHOCTH BelIleCTBa (34KOH COXpaHeHHA UNCsa YaCTHIL) 


(0u*) jz = 0. (13 


B ypapHenuax (9) — (13), Kak o6sIdHO B acTpopi34ke, Tp2H42 u Tema~c 
MpOBOAHOCTb He yuuTbIBaioTca. M3 srax ypaBHeHu ypasBHenua (11), (12) 
(13) HesaBucuMbI; nMocKobKy H3 (12) cmeqyer 


(TH + T*) = (), 


TO yoaBHeuua (10) MoulydaiorcaA aBTOMATHYeCKM; BM@CTO HUX HYHKHO, OWE 
KO, Kak BCerfa B OMe TeOPHM OTHOCHTeAbHOCTH, BBECTM YeTHIPe KOOP 
HaTHbIX YCJIOBHA. 

Virax, umeem 44+ 4+ 10+1=19 ypasuennii, BCOOTBeTCTBHH C 19 peut 
quuamu g?®, ué (3 He3aBucuMbIX), U! (3° H€3aBHMCHMEIX), 0, T,T. Ecau 6st Mbt ¥ 
MonyckalM pa3sIMuHA Temnepatyp T u T, wanuno 6um0 6st Tomko I 
MCKOMBIX Be@JIHUHH. 


Tenepb Hy2KHO BexTop f? OMpexesuTb TakuM O6pa30M, 4TOOEI B YCJIOBUA 
ykasaHHbIX B Hadaie CTaTbH, NOJyduTb ypaBHenus (1), (2). Dromy tpe6os 


* B yambHetmem moslaraem ¢ = 1;B MeCTHOH mopeHyoBol cucreme 6yneT go — — git 
= — g% = — g88 — 4; g'* —0 npn isk. 
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10 YNOBJIeETBOPHET. BbIPAaKeHHe 
fe = xpw (uw! — u!). (14) 
B caMoM jevle, BbINMWeM ypaBHenHua (10) B ycnoBuax 


Wooly uw =u = 0: 
aU Sane eH eR Hl, BHO ER), 


w= ure=0, [ut|<1; 
0 


Tlomyuum 


Apyrok cTopoubi, 
oT Our’ a = eT 


CreloBatesbHo, C TOYHOCTbIO AO BeJIHYHH BTOPOTO ps MaJICCTH 
on 


oxt Sie 


B COOTBETCTBHH C ypaBHeHHemM (2). 
Tlanee uMeem 


aT Pe 
peer xpWu. | | 
Ho ; : 
a i @ An 
‘i = wur ses 0 a ae 
wu ~ww ut = cH. 
Ho torga c omu6Kok BToporo NopayKa MasocTH LelicTBUTebHO NOsyuaeTca 
ypaBHeune (2). 
_ SameTaM elle, uTO ypaBHeHue (14) MpyMeHHMO TOJbKO B yCJIOBHAX (po- 
Tocepbl, Kora, Onaroflapx CPaBHHTebHO HU3KHM TeMMepaTypaM, MO%KHO 
MpeHeOpeyb AepHbIMH MpolleccaMu; B ruyOuHe 3Be3qbl OHO HeNpHMeHHMO. 
CkopocTb (oTOHHOTO ra3a JOXOAUT, OfHaKO, B dboTocdepe JO pewATHBH- 
CTCKHX BemMuMH. B camom jlesie, Ha YCJOBHOM BHelIHeH rpanuue dorocde- 


pbI mpHHumaetca J = H/2, 7. e. ut nopagKa 0,5. 


Ka6apauuo-BarkapcKui TMocrynuano' 
rocyapCTBeHHbIM yHHBepCHuTeT 28 III 1959 


UWHMTHPOBAHHAA JIHTEPATYPA 


1B. A. AMOapuyMan, 3. P. Myctens, A. Bb. Cepepuit, B. B. Co- 
60me8B, Teoperuueckan actpodu3suka, 1952. ? Jl. JIaugay, E. Jiuguun, Cta- 
racTHyeckad PusuKa, 1951. 


* Wnaue ropopa, Mbl mpeHeOperaem TAxeCTbIO POTOHHOTO rasa. 
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TEOPHA YIIPYTOCTH 


B. A. APYAHOB 


IIPEXEJIbBHOE PABHOBECHE MJIACTHYECKH-HEOAHOPOAHOLrO 
KJIMHA 


(Ipedcmaeaexo axademuxom IO. H. Pabomuosoim 27 IV 1959) 


PaccmaTpuBaeTca 3alaua O pesesIbHOM PaBHOBeCHH IIJIOCKO- etbOpMUpoOBaH- 
HOrO %KeCTKO-IacCTHYeCKOrO KJIMHa, Harpy2XeHHOrO PaBHOMEePHbIM JaBJICHHEM 
nwa yuactke OA rpaHu (puc. 1)., 
IlpuHumaetca, YTO Mpelel TekyuecTH 
yaCTHIbl MATepHala KJIMHa ABJIACTCA 
WokasaTeJIbHOH (yHKWvel MOJAPHO- 
ro yruia uacTHipr. Pemenve mouly- 
myuaeTca B  KBajlpaTypax, 4TO 
NO3BOIA€T HCNOIb3OBaATb ero VIA 
CpaBHeHHA C MpHO/JIH2KeHHbIMH MeTO- 
aM pelweHuaA 3aay O MpedesIbHOM 
PaBHOBeCHH MJacCTHYeCKH-HeEOHOpor- 
HbIX T@JI, Aa TaKKe VIA BbIABJICHHA 
oco6eHHOCcTeH 9THX 3amay. 

Puc. 1. OOutni Bug KuHa. TIpumepHoe pac- Bnepspre WeKOTOppIe 3aa4n mpe- 

MOIO*KeHue XapakTepuCcTHK Aaa cayuaa (9) A€JbHOrO PaBHOBeCCHA IMJIaCTHYeCKH- 

HeEOJHOPOAHbIX Cpe Obi paccMOT- 

pentt B. Oupurakom (*). Sayaya o MpejenbHOoM paBHOBeCHH OHOpO,HO- 

rO KHHa MPH OHOCTOPOHHeM Harpy2KeHuu paccmaTpuBauacb IIpanyruem (2), 
IIparepom (*) u JIu (4). 

IIpumem cileqyioulyo 3aBMCHMOCTh Mpeqena TeKyyecTH OT MOMAPHOTO yraa 


k = kerb), (1) 
HanpsxKenuaA B mulacTHyecKol o6macTu ONpeyeIAIOTCA H3 ypaBHeHuy 
at, do 
(See cl 2 1 
ges epee Fig Jie oR (6, a5)? + th, = Re. (2) 


Bpegem napamerp mo dopmyviam 


tre =Rsing, dtpg/dp = 2kcosd. 
Mapametp $ yqosnerBopseT nudpepenmuabHomy ypaBHeHuto 


d 
+ 2(atgy—1) =0, 


oom MHTerpas KOTOporo uMmeeT Buy 


a ; aD 
ei nlasing — cos }| — aq + 29 =C; (3) 
Kpome TOrO, HMeeTCA YacTHOe pelleHHe 
> = Arctg = : 
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‘Ypapneune (3) onpegenser @ Kak (pyHKILHIO ». Ora dyHKuusa umeer 
‘TpeMyM (MHHHMyM lIpH @>0O uw MakcumyM npH a<0) npw b= 2/24 an 
BepTHKaJbHbIe acumntoTs! = Arc igi 


\ 


1 1 
IIpy a>O moxxHo orpaHuuuTeca BeTBbIO arc tg ae b<arctg zt 
{a3aHHad BeTBb OMpeslesxeT 3aBHCUMOCTb OT @ JBOAKHM O6pa3som: — 


7 1 1 : 
b=o,(~) mpu arc tg— <a>"; men 


} b=, (¢).. np nS pate tg— + x. (5) 


t \ 


| Paccmotpum caryyali a> 0. HanpsxxenHoe cocTtosHHe BOJIM3M rpaHu KJIN- 
| OnpewemAeTCA H3 yCHOBHH og =—Pp, tro=O0, o-—o,>0 npn p=. 
DOMe TOFO, JOJKKHO ObITb tro >O npH —a<o<a. OTH ycuOBuA yAoB- 
Tw 


ea: HanpsxeHua onpefemaror- 


‘TBOpAIOTes, ecu $= %.(o) 4 C= 2a — 
43 ypapHenui (2) mo dopMyviam 


tre = kSiNd:,, og = hy \ ere sin dade —p,J_ o, =, —2kcos$,. (6) 


9 


HanpsxkeHHoe cocTrosHue (6) uMeeT MeCTO B OOJacTH @ 
KPKa, rye P, ompenesmsetca u3 ycnosua by, (9,)=7/2. , 
IM ~, <0, TO HaMmpsaAxeHHOe CocTomHHe (6) HMeeT MeC-  g}- 
B oOnacTH OS O<a. STO ycoBHe BbINOMHAeTCA. eCJIM 


alna+lor 6 
LK = il 
< 2 (a + 1) ’ ( ) 
4 
QO cooTBeTcTByeT oOacTH / Ha MviocKocTH o, @ (puc. 2), 
*Kad TOUKa KOTOPOH XapakTepH3yeT HeKOTOPbIM KOHK- 2 
THBIM KIMH. Ecau B ycioBnu (7) HMeeT MeCTO HepaBeH- é iA 
BO, TO JHHHA p=O sBAMeTCH JIMHHeH pa3pbIBa Ha- 
ADKe HHH. ae, 
IIpenesbHoe WaBseHve oMpesesAeTCA U3 YCAOBMA oy = g 
—!/,p mph 9 =0 Puc. 2. Tpadux 
@YHKUHH a= 
a i 
p alna + /or 
: Sais . 
ae 4\ ete sin dodo. (8) 2 (a+ 1) 


0 


SuaueHus Mapametpa > B oOnacTH —“%2<p<O0 onpesenawoTca no cop- 


me p(— 9) = = — 9 (9). 


B cayuae 


alna-+ !/or 


«> Dare) ) 


NpAaKCHHOC COCTOAHHe BOWH3H OCH KJIMHAa OMNpeNeNAeTCAH H3 ycJIOBUH 
alna—!/or 
=—!/.p, to =k, mpH p= 0. Torga C= son are eg SO (oy ian So 
2 
ksing,, of = — 2k, Vea sin b,db —1/sp, op = cg — 2kcos dy. 
10) 
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IlpH 9 =, UMeeM JIMHMIO paspbiBa HallpsKeHUH. Yroud $, ompesesAeTCs 
ypaBHennsa >, (91) + $2 (91) = = KOTOpOe CuleAyeT W3 YCAOBHA HEMPepbIBHOL 


KaCaTeJIbHbIX HAalIpMKeHHH Mp p=, (CM. puc. 3). 
IIpeqembHoe laBseHHe oMpefesseTcH U3 YCJIOE 


Y HEMPepbIBHOCTH og IPH? = 91 

05 

a 4 
teen) \ e249 sin Ved + 4 \ e24 sin d, de 

02 Ro 

$1! 0 
‘ a 
0 / 2 (cm. puc. 4). 


IIpu a < 0 quia Bcex ® HaNpsXxKeHHA ONPeeIAIOT 
no dopmy.iam (6), mpeyembHoe JaBeHHe NO dopmydd 
(8), OCb KJIHHa ABJIAe€TCA JIMHHEH PaspbIBa HallpAKeHH 

IIpuuas ~ 3a MapaMmeTp, HeTPyAHO NOJYUMTb ype 
HeHHA Ce€TKH XapaKTepHCTHK. 

Ha pue. | mpegcraBsieH OOWLHH BU pacno/IOHKeHuA XapaKTePHCTHK JVWA Ci 
yaa (9). B 9TOM culyuae OCb KMHa ABJIAeTCH OFHOalolleH JIMHHM CKOJbKeHH 

Jia onpefeseHua nOvIA CKOpocTeH HMMeem 
culeqyrollve ycuioBua: Ha OA 3ajaHa HOpMaJIb- 
Had cocTaBJaioulad cKopocTH. Ha xecTKO-nuJa- 
cTuyeckoHh rpaHune ABCDE vu, =0, ByOUb 
JIMHUK paspprBa HanpsaxKeHHH OB u OD vu, = 0. 

Cnenys JIn (4), pas6uBaem xapakTepHcTHKa- 
MH OOsacTb OAB Ha OeckoHeuHy!o ocweqoBa- 
T@JIbHOCTb YObIBaIOIHX TPeYrOJIbHHKOB, B Kaxk- 
JOM H3 KOTOPbIX MOXKHO OMpeeJIUTb Nowe CKO- 


Puc, 3. 3aBucHMmocTp 
MOJIOXKeHHA JIMHHH pas- 
pblIpBa HanpsxKeHHH OT 
a aa cayyan a =0,5 


-2 -f 0 1 om 


poctelH, pemiaad cMemaHHyio 3agauy. B oOsacTu 
BOC nose ckopoctei onpesqesuTca pemeHvem 
gaqaun Kou gaa o6nactu BOF u 3agqaun Typ- 


Puc. 4, 3anucumocTb T1pezembH 
TO WaBeHHA OT a ANA CAE 
a =0,0 


ca JIA TpeyroubHuka BCF. O6nactb COD tTax- 

*Ke JOUMKHA ObITh PasOuTa Ha OeCKOHEYHY!O NOCJeOBaTeJIbHOCTb YOBIB é IOULy 
TpeyroubHukos. J[ia TpeyrombHuKos /, 3,... uMeem sanauy Typca, yaa Tp 
yrOuJIbHHKOB 2, 4,...—cMemlaHHyr1o 3ayayy. Haxonen, yuia cQnactH ODG ua) 
peluuTb saqauy Kowm, ua TpeyroubHuka EDG — cmemanuyro 3ayauy. 


MockosckHt rocylapcTBeHHbIt yHuBepcuTer 


Tloctynuso 
um. M. B. Jlomonocosa 


21 IV 1959 
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4 E. Ju, Teoperuyeckut ananu3 o6pa6orTku Meta MaBeHHeM TIpH MaocKolt nedopmauy 
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PH3BHKA 


A. M. BAJIJMH u Bb. Bb. FOBOPKOB 


NPOBEPKA JHCNEPCHOHHBIX COOTHOWEHUA JIA POTOPOKKIEHHA 
‘5 t-ME3OHOB 


(ITpedcmaeaeno axademuxom H. E. Tammom 15 V 1959) 


1. AHanu3 9KCNEPHMEHTAISHHX FaHHHX. Lembo Hactoamen 
sAMCTKH ABJIAeTCA CocCMleHHe 06 COHApy2xXeHHOM HaMH HecoracHH sKcnepn- 
CHTAJIbHbBIX JIAHHBIX MO (OTOPOXeHUIO 7°-Me30HOB 


MelePice Por Re (1) 


HEKOTOPbIMK BbIBOAaMH, Cle aHHbIMH 
ia OCHOBe JHCMepCHOHHbIX COOTHOMeHHH 
(A 9TOTO Mpolecca. 

SKCIepUMeHTAaJIbHbIe aHHbIe m0 (po- 
‘OPpOXKTeHHIO 7°-Me30HOB Ha BOOpore 
6u3u nopora (1) oOpaOaTHIBasuCcb Hamu 
JemyrouwuM oO6pasom. Mbt orpaHnunuivcb 
OlacTbio sHeprul, rhe g<1* (q —vnM- 
lyJIbc Me30Ha). B 9TOM OONacTAH MOKHO 
YeHb 3dPeKTHBHO HCMOJb30BaTb J\JIMH- 
(OBOJIHOBOe MpHOsMxKeHHe. CuNTaA, uTO 
IOMaBJIAIOULYIO POJb B Mpolecce urpaloT 
- HW p-BOJIHbI, HETPYIHO MOJYYATb CJie- 
iollee BbIpaxkeHHe JIA yruioBoro pac- 
ipeqeueHua mpouecca (1): 


& A+ Beos8 + Ccos*6, (2) 
4 Puc. 1. 3apucumccTb 93KCnepHMeHTaJb- 
HBIX BemnunH A/wg®, B/wq?, C/wg? or 
me KBaypata HMMysbca Me3oHa q? 
A = gu (A® AL Ag? oe AM gt at Bes ay B ae go [Bq ie B® g3+ B® Gee eal 


3): 
Cc go (Cg? ee cq ts C%gs els, Sarah ( ) 


4 BM, C® —uycnopsie napametppl. B A Bxo_sT KBagpaTet aMIVJIMTY JL 
- 4 p-BonH,B B— uHTepdepeHuna S- 4 p-BOJH, a B C — kBajpaTel aMnwuTyy 
-BOJIH. 

Ha puc. | npeacTaBJeHbl 2kKCMepHMeHTaJbHblIe aHHble padoTbl (1) Ais 
ipotiecca (1). Kak BuyHO H3 puCyHKa, B 3HadHTeJIbHON OOacTH g (10 g < 0,7) 
[OKHO OFPAHHUMTbCA MepBbIMH YWIeHaMH pa3JIOXKeHHA B (3), 3a HCKMOUeHHeM 
1, Te CYNLeECTBeHHYIO pOJIb B OOiaCTH MaJIbIX g MIpatoT oOa MepBblx wieHa 


* Mbl HCHOMb3yeM eJHHHUbI h = p = c = 1. 
993. 


pasnoxenua. Jina Ooubmux g HaunHaloT MrpaTb pOJb cCuJlefyrouyne WIeHy 
pasioxkenua. Ec STH WJeHbI BbIUWC/IMTh MO «pesOHaHCHOM» MoOjfeuJH, T) 
Homyuaiorcad 3HaveHUA (OTMeYeHHbIc KpecTaMH) *, KOTOpble Xopowlo cord 


cyorea c Besuuvnamn A yw C®, nosyyenHbIMH Lua ToueK g < 0,7. 
O6paGoTKka NpuBeeHHEIX Ha rpapuke pesy/IbTaTOB [aeT 


A® — (0,085 + 0,035)-10-4, A = (1,55 +.0,03)- 1074, 
BM — —(0,38-+0,04)-107, C® = — (0,91 -+0,14)-10. 


A conepxKuT KBapaT JelicTBuTeIbHOM “aCTH: S-BOJIHbI, S-BOJIHOBaA 4aCT! 
BxomuT Taxxe BB. Ecan u3 A® seruectb He6orbulyIo WoOaBKy, OcO6yc.IOB} 
NeHHy!0 MHUMOf YacTHIO s-BoJHOBOH amnsmTyne, To us A”, C® n BY 
MOXKHO Take ompenemuts A. Oro snauenue A® oxa3anocb paBHbIN 


A — (0,08 + 0,02)-10-4 B xopomem cormacnu c (4). 

Ucnoup3ya WaHuble O CeuyeHHAX COTOPOKAeHHA T - H n*-Me30HOB H Halt 
neHHyto Hamu Beruunny A, MoxHO oMmpeyemMTb BCe TpH MapamerTpa, xa: 
pakTepusylollve s-boTopoxKfeHHe Ha mopore. Ecim 9TH MapaMeTpbl BbIOpaT! 
TAK, UTOObI S-aMIVIMTYIbl UMeJH BU 


{bE Pate 
=p NB (O18) a taly ches (JIA TpolweccoB aa ee eee | 
= Mis a Vbpen+« ie 
VO te: 5 (53 -+ 26,) + 6E] yaa nmponeccos eta ae | 


ro jwia N w3 Haumx JaHHblx no A nomyyaem Ba BO3MOXKHbIX 3HaveHHA: 


hs (0,44 + 0,034) - 10°, : 
N= | L(g, 198 0.034). 10 2. (9) 


OHakO MepBoe pellieHue OTMaaeT, Tak Kak OHO JlaeT pa3Hble 3HaKH HHTep- 
(bepeHUMOHHBIX WieHoB (3HaK B) y o) vw o B mpoTHBope4uHH Cc ONbITOM. 
Orciola MOxKHO HaliTH aMMIuTyLy s-cboropoxmenua m°-Me30HOB Ha HeH- 


TpoHe BOIH3H ToOpora VIC (0,04 + 0,04)-10°*. Takum o6pa30m, 9Ta aM- 
IWIMTYa OKa3blBaeTCA MOUTH Ha MOPAOK MeHbIle, YeEM aMNVJUTYyJa s- poms 


poxkeHua x°-Me30HOB Ha BOOpose: V Am — (0,238 == 0,084)"10 

EcJIM MpHHATb, YTO KBaXpyNOJbHOe MOrOuleHHe OTCYTCTBYeT, TO’ MOXKHO 
HalHTH aMIIMTYAbl MarHuTHbIx nepexofop M, u M,,. B camom jeane, aaa 
onpeweJeHHA STHX [BYX Jl€HCTBUTe/IbHbIX BeJIMYHH MbI HMeeM [Ba YpaBHeHUA: 

2) 2 2 1 Ae i 

[Mi — Mi, = (AP +6) q%, 2 (Ms,)° + (= (AP +c) g 
3necb Af) — p-BomHoBaa uactp A®, 

Pemlasd 9Ty CcucTeMy, HaxoauM 


| My, |? = (0,54 +-0,03)-10-4g?, | M,_ |? = (0,0 +0,1)- 1074q?. (6) 


Hrak, skcnepWMenTasibHble JaHHble m0 peakunu (1) xopomo omucpiBaloTcas, 
CCJIM TIPHHATb, YTO Cpe P-BOJHOBbIX AMIJIMTYL OTAMYHbI OT HYJA JMLLIb 
aMIVIMTY Ib, OMMCbIBaIOUIMe MarHUTHbI mepexow yepes cocrosaue nomHoro 
MOMEHTA °/5. 


* Tloq BEIYHCIeHHAMM 110 pe3OHaHCHOH MojeM MBI HOHUMaeM yeneHue Au C He Ha 

sin Sag 2 : 5 3 

wg?, a Ha 2] Wg. THe agg=lim a 
4334 q>0 
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}2. [ucnepcuounnpe coornomeunnsa. B paoore (2) Opin Haliqenbl 
ery horopoxkeHua x-Me30HOB. ABTOPbl MCXOMMJIM H3 LMCTepCnOHHbIX 
(WHOWICHHH, HMEIOUIMX C/eMyIOULylo CTpyKTypy: 


Jo ReF(Wim)= FP += | aw 'imy FW’, v5) Qu: (7) 
M-++1 vi 


cb F;—BeJIMUMHBI, MPONOPUMOHAJIbHbIe OTEJIbHbIM aMMJHTYLaM, 43 
fOpblX COCTaBJIAeTCH NoHad aMMANTyQa mpouecca; W = Vm? + g? + 


kVitq@—k 
oe ek MMIyJbc corona; 


V1 + q? — nomuas sHeprna; vy = 


— U3BeCTHBIe JlelicTBUTeJIbHbIe CyHKILMH. 

Mobi He OyJem pacnucriBaTbh ypaBHeHHa (7) 43-3a HX UpesBEMAaHOM rpoMo3y- 
‘TH. IIpu Brose (*) ypaBneHuk (7), MOMMMO cbyHJaMeHTaJIbHBIX NOCTYaTOB 
PHU MOA, ObWIO MCMOMb30BAHO e€AHHCTBEHHOe, HO OYeHb CYIeCTBeEHHOe 
>NOJIOXRKeHHE O AOCTATOUHO OBICTPOM yObIBAaHHH BCeX aMIVIMTY sboropoxse- 
mpH Wow. 

pu noryyenuu xe amnauryy PoTopowAeHHA ObiIM HCHOWb3OBAHBI LONON- 
TeJIbHbIC IPeANOJOKeHHA: 

1) Bepxuuit npedes WHcnepCHOHHOrO HHTerpasa OrpaHHYHBaJICA Ha SHEPruAax 
Ne€pBbIM Pe30HAaHCOM B (OTOPO*KAeHHH. 

2) Bua HepusnuecKkOH OOacCTH CUHTaJICA MpeHeOpexHMO MaJIbIM. 

3) CooTHomeHHA (7) paccMaTpHBaIHCb Kak HHTerpaJbHbIe ypaBHeHHA. Bur- 
) CPEAH MHOXRKeCTBAa JONYCTHMBIX PeUICHHH STHX YPaBHeHHH OCYIULeCTBJIAICHA 
OCHOBe yKa3aHHH, MOJYYeCHHBIX MO MOJeJIM MpOTAxKeHHOrO HCTOUHHKAa. 

4) CootHomenua (7) paslaramucb no napametpy 1/M u paccmaTpuBamuca 
ibKO II€PBbIe WICHbI Pa3JIOKeHHA. 

Ec HcnOJIb30BaTb NOJIYYCHHBIE B Pe3YJIbTAaTe TAKOFO HCCJENOBAHHA aMMJu- 
(br (popmMywpr (22,5), (22,6), (22,7) padornr (”)), TO Wa onpeqeseHHbIX HaMH 
we MapaMeTpos MOuIy4aem CleqyroulMe 4NcoBbIe sHayeHHA: N = 0, |M,_?? = 
),25 -10-4q?, | M,1|% = 0,502 -10-4q? unu A = 0,026 -10-*, BO) = —0,39 - 
)-4, A® = 1,14-10-4, C® =0,32-10-*. CpaBHupan sTH 3HaueHHa Cc Hail- 
[HBIMH BILE SKCMEPHMeHTAJIbHbIMH JaHHbIMH, BUAMM, YTO pa3iMuve JOCTH- 
T H€CKOJIBKUX CTaHJapTHbIX OTKJIOHEHHH. ITO MOZBOIACT FOBOPHTb O CymlecT- 
[HOM HecorsacHH aMMJIMTy padot (7) c 9KcMepHMeHTOM. 

Ileppaa u ecTeCTBCHHAA MBICJIb 3aKJIOUAeTCA B TOM, YTOOHI 3alOO3pUTb B He- 
TOATCJIbHOCTH TePeuHCJICHHBIe BbIIe YeTHIPe MpeAnoMOKeHHA YacTHOrO 
YaKTepa. B 9TOH-CBA3H MbI HCNMOJb30BaIH NOAXOL, B 3HAYHTeIbHOM CTenNeHH 
OOTHbIN OT ITHX NpemNoOReHuH. Ham MeToy 3ak/OUaeTCH B MOMbITKe CpaB- 
3ATb C OMNbITOM J[HCMepCHOHHBIe COOTHOWIeHHA (7). CyTb ero COCTOHT B TOM, 
ObI B JIEBYIO UaCTb (7) MOACTABATb AMMVIMTYAbI NnpH g-—>0 (3HayeHHA aMMVJIH- 
[, NOJYYeHHbIe 3 KOspPHUHeHTOB Halmero pa3sioxKenHaA (3)). IIpu stom, Kak 
PYAHO MOKa3aTb, B MeBOH uacTH He*usnyecKaA OOACTb B AMCNepCHOHHOM 
rerpayie CTATMBaeTCA B TOUKY. 

Tem CaMbIM OTMafaeT HEOOXOAMMOCTH B NpesxMosoxwenuH 2). EcM nog HHTer- 
1 MOJCTaBIATb SKCHeCPHMeHTAIbHO HalJeHHbIe AMMJIMTYbI, TO OTMaaeT 
YOXOMMMOCTb HM B UpeAnomoxKeHHAX 3) u 4). [peqnonomenne 1) 06 orpann- 
[MM BePpXHero Mpesemta AHcnepCHOHHOTO UHTerpasia HeOOXOHMO B JIIOOOM 
ryae, TOUIbKO JIA Halero MeTOJa aHaH3a NoO*wKeHHe BepXHeh TpaHHUpI 
rerpavla MOXKHO MepeJBuraTb MO Mepe HaKOMICHUA SKCMePHMeHTAJIbHBIX aH- 
x 6e30 BCAKHMX OCJIOKHEHUH JIA BLIMHCJIeHHH. 

HanOoulee Hecorsacue OOCYKCHHBIX BbIIIe TEOPeETHYECKHX HW 9KCHEPHMeHTAaJIb- 
X JAHHBIX HaOogaeTca B C®), B sToH cBA3H OOpadoTaeM YNOMAHYTHIM MeTO- 
f anuTyly PoTopoxkAeHHA 7°-Me3OHOB Bilepel. 


VEO et Hie (at) + ¥ 


5) 


3yeCb € u | — MepeHOpMHpOBaHHBIe 3apAJ| MU KOHCTAHTa CBA3H; Sp = 2st 
AHOMAJIbHBIMt MarHUTHBIi MOMeHT poToHa; / — uCMepCcHOHHBIM HHTerpal. 
Ilana cboropoxyenusa x°-Me30HOB B OO/aCTH 9HEPruH POTOHOB OT Nopora 
400 Mos ocHOBHOli BKIaq B uHTerpan J aeT cocrosune (°/, °/). MHuMpre 4a! 
OCTAJIbHBIX AMIMVIKTY OyLYT Kpaline MaJIbl, HOO 3a HCKJOUeHHeM Mason S-BI 
HOBOH 4aCTH JPyrux aMMIHTY Moka Jake He yJlalocb Oonap ya1 ba 
Ke YaCTH STHX aMMMVINTYA OyAyT elle CoMep%aTb B BUC MHOMKHTECH Mad} 
asp. B cBA3H C H3JIOXCHHBIM OCTAJIbHBIX AMIWIMTY 1 B STON OOaCTH MbI yuu 
BaTb He Oyfem. B o6mactu 400—1000 Mop cyuiecTBeHHBIM BKJa BHOCHT JK 
BTOpOli pesoHanc. CormacHo HeJaBHO MpoBeeHHOMy aHawu3y (*) 3a STOT pesoHi 3 
OTBETCTBEHHO Ds,,-cOCTOAHHE. | 
Ha ocuoBe 9THX JaHHBbIX NYTEM YHCJICHHOFO HHTeErpHPOBaHHA HaXOQUM BK. 
B I coctosHua Ms): | at 


{ 


I(M,,) = 0,15+107. 
Bxkuaaq BTOPOLO Pe30HAaHCa OKA3biBaeTCA 3a TIPeAeMaMH TOUHOCTH Haluero auHaJl 


I (Dy,) <0,02-107?. 
Tleppait ueH mpaBol uacrH paBeucTBa (8) npu f? = 0,08 nomyuaetca paBH) 


0,84 -10-?, orkyyja culeqyeT, UTO OCHOBHOH BKJay B V A@+ C® naer 6opHi 
CKan “aCTb aMMVJIVTYJpI. 

Virax, 43 qucnepcwonupix cooTHomenHi ya V A®-+CO nonyuaetca | 
auauna 0,99. H3 amnautyyx padots (2) cnenyer VAM+C4= 1,21. U3 
NOJyuaeM SKCHePHMeHTabHOe 3HaueHHe 9TOH BeHUHHEI 0,68--0,09, uro Ha: 
JMTCH B ABHOM IIPpOTHBOpeyHH C OOOHMMH TeOpeTHYeCKHMM 3HAYeHHAMH J 
V A®+ CC®, | 

TakHM OOpa30M, IIPHMeHeHHe MeTOJa aHaJIH3a JUCNepCHOHHBIX COOTHOIIEH 
CBOOOAHOrO OT YNOMAHYTHIX MpelNoOKeHHH yacTHOrO XapakTepa He YCTy] 
HACT MPOTHBOPeuHA Mex*KAy TeopeTHYeCKHMH VW 3KCHECPHMeHTAaJIbHbIMU 3Ha 
HHAMH aMIMJIMTyX doTopoxjeHna. 

Orcioqa culelyeT, YTO OCHOBHYIO IPHUHHY STOO HECOrlacHA Hao, BUM 
UCKaTb B MPeMNOJOXKeHHH O OBICTPOM CTPeMJICHHH aMMJIMTYIbI eLHHHUHC 
(boTOopoxeHHA K HyJIO npHW- soo. 


Ilocrynuno 
24 IV 1959 
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PHSHKA 


HW. B. BOPOBCKHH u B. B. LIMH]AT 


VCCJIEMOBAHHE TEMMEPATYPHOM 3ABHCMMOCTH TOHKOM 
CTPYKTYPbI OCHOBHOrFO PEHTTEHOBCKOFO K-KPAS 
NOrJIOWEHHS Fe 


(ITpedcmaeneyo axademuxom I. B. Kypdtomoevim 27 IV 1959) 


| Uceseqopanue mpoBogusoch Ha JBYXKPHCTaAbHOM ciekTpomertpe (1) c KpH- 
AaMH KalbuutTa. B pesyibTate TWaTeIbHOTO HOLGOPa KPHCTAIOB HU IOCTH- 
BKM lpHOopa Opiia MOyyeHa KpHBaA OTPaxkKeHHaA B nosOxKeHHH (1,—1) wuH- 
‘HOH 11,6 juaia QimMup BoHE! 1740 XE  (K-xpal morsmomenusa Fe). Ja 
\e@aIbHOrO KDPHCTaslla TeoperHyecKHH pacuer paet 11,2’. Paspematomasa 
ia mpu6opa A/oA = 11 000. 

| Tlor0TurTesieM ABJIAIMCb PoubrH Fe TouHHOK ~7 pw, KOTOPHIe HarpeBaJHCb 
yomlycKaHHem yepe3 HHX TOKa B BakyyMe 5-10-° mm. Bpicokui BakyyM Nou- 
CTHIO MpeOXpaHA (OMI OT OKHCJICHHA. ITO MOATBepxKaeTcA KaK BHCLIHUM 
{10M (OJIbrH NMOCJIe HECKOJIBKHX JeCCATKOB YaCOB HarpeBaHHaA pH TemlepatType 
0°, TAK HW CTAOHbHOCTHIO SJIEKTPHYECKOTO COMpPOTHBJeHHA Goubru. M3mepe- 
4e TeMMepaTYPbl NPOH3SBOAMOCh MWaTHHO-NaTHHOpOAMeBOH TepMonapoH HU 
ITHYeCKUM THpoMertpom. IlocTtosHcTBO TeMnepaTYPbI BO BPeMA ONbITA COGOa- 
9b C TOUHOCTHIO —+5°. 

Cnextppr K-Kpaa MOrOuleHHA, MOJIYYeCHHBIe HEMOCPEACTBEHHO B pe3YJIbTAaTe 
<CIIEPHMeHTA, IpeAcTaBsieHbI Ha puc. 1. B AMHHOBOJHOBOM YaCTH CNeKTpa Kaxk- 
AA TOUKA COOTBeTCTBYyeT perucTpauHHN 12 000 umnyvibcoB, B KOPOTKOBOJHOBOH 
acTH 6000 umnysbcos. 

M3 u3smMepeHHH KpHBOH OTPaxKeHHA ABYXKPHCTaJIbHOrO CIeKTPOMeTpPa B M0- 
oKeHHH (1,—1) panee OpiI0 ycTaHoBieHo (1), UTO HCKaKeHHA allMapaTypbI HMeIOT 
ACHEPCHOHHY!0 (POPMY. ITO MO3BOJHIO NPOH3BeCTH HCMpaBJIeHHe MOJIYYeHHBIX 
DHUBBIX 10 MeToLy (7). McnpaBseHHbi CneKTp norsomeHua mp 20° npeszcTaBuleH 
a prc. 2. 

CnekTp MOrOuleHHA B JJIMHHOBOJIHOBOM 4YaCTH COCTOHT M3 KpyTOFO NobemMa 
osppuuHeHtTa normomenua ALB, xopomo paspemenHoro muKa norsomenua B 

TOPH3OHTaJIbHOH nowlaqku CD.- Ha KOpOTKOBOJIHOBOM yuacTKe rlaBHOro 
Pad MOrioueHuaA HaOJoAaeTcA BEITyKNOcTb DEF uw KOpOTKOBOJIHOBbIH MaKCH- 
yM G. 

JA KPHMBbIX NOPIOWeHHA XapaKkTepHa OOJIbUIaA CTAOWJIbHOCTh POpMbI Ha- 
~AIbHOH OOacTH morsomeHua ABC, koTopas He IpeTepmeBaeT 3aMeCTHBIX H3Me- 
eHHH JaxKe pu mepexoge yepes Touxy Kropu (780°) wu npu a <y-nepexoge 
110°) (rouka neperu6a L onpeyenser nomoxeHne NoBepxHocTH Mepmu). Mopma 
yactka DEF wu MakCHMyM NOrsouleHHaA G OCHOBHOTO KPa MOPIOMWEHHA upes- 
4aiHO YYBCTBUTeIbHbI K TeMMepaType HM (asOBOMYy COCTOAHMI. 

CeseKTHBHEIM 1MK MorsomeHua B, KOTOPHIH B TOM HH HHOH bopMe HaOuio- 
ATCA Y BCEX MepeXOHbIX 3eEMeHTOB rpynnpr Fe u mpomagaert y Cu, ecrecTBeHHO 
3A3ATb C MePeXOOM ZIEKTPOHOB B HesalOJIHeHHYy!0 YacTb 3d-nomocnl *. Popu- 


* TIpu uccmeqoBaHHH H30XpOMaT PeHTTeHOBCKOrO XapaKTepuCcTHyeCKOrO CMeKTpa Mepexoy- 
IX 9eMeHTOB rpymubt Fe Humpcconom (?) Oblia OOHapy2KeHa Tak Ha3blBaeMasd M-cTpyKtTypa, 
yrOopad Kak 110 (POpMe, Tak HM MO MOMO%KEHHIO MOMHOCTHIO COOTBETCTBYeT HallleMy Ce/IeKTHBHOMY 
axy B. Cporo h-ctpyKtypy Huapccon TakxKe CBASbIBaeT C MepeXOJOM SJIEKTPOHOB B Hesamou- 
2HHYIO UacTb 3d-Moj0cE. 
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30HTaJIbHBIH yuactroK CD corviacHo (4) oO6bsacHAeTCA TepeXOJOM 93JICKTPOE 
B He€3alOJIHCHHYIO YaCcTb 4sp-nowlocbl, a KpyToH noybem DEF — Hauasiom me} 
xofqa B 4 p-nowocy. OyHaKo, cormacHo (°), Kosq¢qHUveHT MOrOWeHHA M1, 
nepexoge 1s-3eKTPpOHA B He3aNOJIHEHHY10 YaCTb 4p-noOCbI NPONOPHOHad 
E*l:, Ita 3aBHCHMOCTb JOJWKHA JaBaTb Xo Kost *PuUveHTa MOTOWeHHA BBINY 
JIOCTbIO B CTOPCHY och aHepruli. Tako xo KosdcbullMeHTa MOrOUleHHA Had. 
aeTcA TOMbKO ia y-Fe. 


NOSDQUYLEHN NOENOWCHUA 


0 20 


&é-- 


Puc. 1. Cnexrppi K-kpasa norsomenua Fe mpu pasaneHpix 
Temlepatypax. J|vameTpbl Kpy2KKOB oOMpefenslOT TOUHOCTb 
H3MepeHia Kos*pulventa normomenug) 


Tlokaxkem Tellepb, YTO TOHKY!O CTPpyKTYPy KOPOTKOBOMHOBOFO yuacTKa H e 
TeMMepaTyPHYIO 3aBHCHMOCTb MOXKHO CBA3ATb C BOSOyYXKJCHHEM MJIa3MeHHBI 
KOeOaHHH 3JIEKTPOHHOTO ©a3a B MeTaJJIe, KOTOPOe HCKaxKaeT HCTHHHY1O PopM\ 
Kpas MNOrouleHus. 

CormacHo (°) Ip NorOWeHHH PeHTTeHOBCKNX KBaHTOB, 9Heprusa KOTOPBID 
OJIM3Ka K SHEP Kpad MOTOWeHUA, BECbMa BeposTHO Morsoulenue peutre 
HOBCKOrO KBaHTa C OJHOBP€MeHHBIM BOSOy2KJeHHEM Mla3MOHa. STO NPHBOLH’ 
K TOMY, ¥TO CCJIM HaGMOJaeTCA NUK MOFIOULeHUA POTOHOB, TO B CHeKTpe Torso 
I€HHA NOABHTCA elke ONMH NK, CABHHYTHI Ha hw, (9HEpruio MasMouna) OT Mep: 
BOrO B KOPOTKOBOJIHOBY!0 CTOPOHY. Sech Mp, = (4nne?/m*)'2, n — uncno 3eKT 
poHoB B | cm?®, IpHHUMarIolHX yuacTHe B W1asMeCHHbIX KOeOaHHAX, mm —3p 
(pekTHBHAas Macca. Hasopem STOT nuk Ma3MeHHbIM U306paxkeHem nepBoro nuka 

B paoore (’) mo xapakTepucTuyeckuM noTepaM SHEPrHH IJIeCKTPOHOB B Fe 
OblIO HaHJeHO, uTO MepBEI MaKCHMYM OTCTOHT OT JIMHUH, COOTBETCTBYr10INe! 
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Pyro pacceAHHBIM 3JIEKTPOHAM, Ha paccTosHHe 7 3B. ECM NpHHATb, YTO STOT 
IKCHMYM CBA3aH C BO3OyxKJeHHeM M1a3MOHa, TO yuacToK DEF xpaa a-Fe ecte- 
€HHO paCCMaTPpUBaTb KaK CYNMepNnO3HWuIo UCTHHHOTO kpas NOFOuleHHA U 
a3MeHHOrO H3800paxKeHHA HayaJbuoro yuactka ABCD. V3 puc. | BugHo, uTo 
tT 2%Ke yuacToK DEF B y-Fe cBo6oxexu or ctpyktyph. Ja o6bACHeHUA STOTO 
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HoosppuuueHm nbeNoujerur 
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uc. 2. Ucnpapnenubii cnextp K-Kpaa Puc. 3. Bryjemenve uctuHHoro K-kKpas norvo- 
normomenua Fe npn 20° meHHa a-Fe 


BJIGCHKA MbI NPeANOMORUIU, YTO IPH a—>y-nepexoye HCTHHHAA (opMa Kpas He 
eCHACTCA, HO MPOMCXOAMT Takoe H3MeHeHHe n/m", UTO Na3MeHHOe H30Opaxe- 
We CMellaeTCA B CTOpOHY 66bmux SHeprult HM «OOHAKaeT» MCTHHHY!o copMy 
pad MOrJOuleHHA. 

BpicKasaHHble MpeANOOKeCHHA NMO3ZBOJMIM BbI,eINTb HCTHHHYIO (cbopMy 
‘“Kpad morgoulenua a- u Y-Fe. Kpupaa ABCDEFG na puc. 3 — onpirHas 
puBaa, CHATad mpu 20°, yyacToK 
)H} — yuacTOK ONbITHOK KPHBOL 
ma ¥-Fe. Pasuulla~Mexiy HHMH 
pedctaBieHa yyacTKom abe pa3- 
OcTHOH KpuBoH. CormacHo npex- 
OJIOMKEHHIO OH ABJAeTCH mv1a3- 
[CHHbIM W300paxKeHHeM yuacTKa 
1BC. IIpopeyqenHoe nocTpoeHue 
(O3BOJIHIO OMpeeHTb MacwiTa6 
191 1 JIA MOCTPOeHHA KPHBOH 
pesMenHoro nu3s00paxkeHHaA: K yya- ni 7 m7 96 
TKy abe mpucTpanBaetca yuacToK y: 
dh, COOTBeTCTBYIOWHH » yuacTKy 
°(DH uctunnok Kpusoh (ymMeHb- Puc. 4. Buyenenue ucTHnHoro K-kpas morsotle- 
UCHHbI B OTHOWIeHHH p2: U1); Bue are 
[OJYYCHHBIN yuacToK cdh BblauTa- 

TCA U3 ONbITHOH KpuBOH, B pesysIbTaTe Yero nomyyaerca yuacroK HK ;uc- 
MHHOH KpuBol. IlpofqomKax 9TOT Mpollecc Jasee, nomyyaem ‘Tpemnoviarae- 
(bili BH UCTHHHOTO Kpasx norsomenua Fe mpu 20° (kpuBsax ABCDHKM). 

Ha puc. 4 mpefcraBseHa onbiTHad KpuBad Kosddullwenta NoriouexnusA 
-Fe (ABCFG) u noctpoen yuacrok DHN wctunnoro Kpas a-Fe. Cormacno 
[AINIeEMY IIPeAMOsOXKEHHIO, HCTHHHbIL Kpal Y-Fe Ha 9TOM y4acTKe JOJ2KeH HMeTb 
y Ke opmy. Torga pa3HocTHad KpuBasd abc, TpakTyeMaA BHOBb KaK Mla3MeH- 
(oe H300paxKeHue yuacTKa ABC, nosBoOAeT MpOBeCTH NOCTPOeHHA, aHaJOrHy- 
ile pc. 3, MH .BbIeIMTh UCTHHHYIO dopmy K-Kpas norsomenua t-Fe 
ABCHNM). VWs puc. 4 BuaHO, 4TO Mas3MeHHOe u3s0OpaxKeHve CMeLIeEHO Ha 
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Kospuyllexin noenoueHuA 


11 9B B CTOpoHY OO/buIMX 9HeEprul, T. e. 9HepruA ma3MoHa B Y-Fe hw, = 
= 11 5s. 

Jaa MpoBepKUM BbICKa3aHHEIX MpeqnonowKeHHH HaMM Opiwio MpeANPHHAT 
CieluanbHoe HCCeAOBAHHe H3MCHCHHA XapaKTePHCTHYeCKHX NOTePb IHEPrH 
3JIEKTPOHOB B Fe B 3aBHCHMOCTH OT TeEMMepaTYPbI Ha BIEKTPOCTATHYCCKOM aHa 
ju3aTope ckopocteli aiekTpoHos (°)*. B pesysbTaTe TWLaTebHO MPOBeACHHBL 
UCCIeOBaHHH Obwi0 MOyYeHO, 4TO BeHYHHA NMepBoH XapakTepHCTHYECKO: 
HOTepH SHEPruH SeKTPOHa B Mpesetax oT 20 Zo 800° He 3aBucuT OT Temnepa 
Typhi H paBHa 7,5--0,7 9B; mpH TemMlepaTypaxX Bble TeMMepaTyPpbI a—Y 
mepexoqa BeIM4HHa MepBoH XapakTepHCTHYeCKOM MOTePH BO3PacTaeT CKa4KO} 
H OKaspiBaeTca paBHoli 11,0--0,6 9B. 

PenTreHOcneKTpaJIbHble MCCeqOBaHHA HM HCCeMOBaHHA XapakTepHcTuye 
CKHX MOTepb aH momHOe corsacnHe. 

TakuM oOpa30M, HaMHM yCTaHOBJIeHO BJIMAHHe [a3MeHHbIX KOJ/eOaHHi 
3JIEKTPOHOB MeTaJJIa Ha TOHKy10 CTpyKTypy TviaBHoro K-kpaa norsmomenua Fi 
H BbIJeJICHbI HCTHHHbIe C(POPMbI CMeKTPOB a- H Y-Fe. [loka3ano, 4To uacTora m1a3 
MeHHBIX KOJIeOaHHi CyILeCTBeEHHO 3aBHCHT OT CTPYKTYPbI KPHCTaJIM4eCKON ys) 
WeTKH. 
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Jloxnxagn Akagemun nayx CCCP 
1959. Tom 127, Ne 5 


PHSHKA 


B. H. KKHIYJIEB u E. A. POMMWIEBCKHM 


O BSAMMOJIEHCTBUN NOTOKOB MPOBOASALIEM CPEJbI 
C MArPHUTHbIM NOJIEM 3EMJIM 


(II pedcmaerexno axademuxom JI. H. Cedoeum 2 III 1959) 


B pa6ote MpoBoyutca HCCIeqoBaHHe ABuxKeHHA SemMJIH MO OpONTe CKBO3b 
DKIVJIAHETHbIM HOHH3HPOBaHHbI a3, a TaK?Ke B3aMMOJelCTBHe KOPMyCcKyuJAp- 
X MOTOKOBCOVIHIa C MarHUTHBIM NOvIeM SeMIH. OTH NpOOeMbI U3y4asHcb LI tép- 
‘pom (”), Uenmenom 4 Peppapo (?) u AupcBexom (*). JIaHHan pa6ota yunTbIBaeT 
(PEKT BO3MOKHBIX KOJWICKTHBHBIX B3AHMOJeCHCTBHH YaCTHU, a Take acpcpeKT 
BME€CTHOPO BJIMAHHA HOHH3SHPOBaHHOro NOTOKa Fa3a HW MarHUTHO"LO Nowa Sem. 
~§ 1. Hmerouineca B HacTosuee BPeMA CBECHHA O MeXKMJIAHETHOM BEeII[eCTBe 
NaloHe Semin (cM. (*)) CBOAATCA B OCHOBHOM K CJI€QYIOULeEMY: MeKMIaHeTHOe 
M€CTBO MpecTaBJIAeT COOOM HOHH3HPOBaHHbIH 3JICKTPHYeCKH HeHTPaJIbHbIe 
3 (ABJIAIOULMHCA CMeCbIO MIPOTOHOB H 3JIEKTPOHOB) CO CpeHeH MJIOTHOCTHIO Nl = 
102104 uacrun B | cm? u Temnepatypou yo 104°K, Haxoyauuica 1H60 B moKoOe, 
100 B JBHXKeHHH CO cKOpocTaMH Jo 10° cm/cek (B nocweqHeM CJly4ae 9TO KOp- 
/CKYAPHbIe NOTOKH CowmHua). M3 stTHx WaHHbIx cyleqyeT, YUTO B NepBOM culyuae 
JI@ICTBHe JIBHXKeCHHA CKBO3b HOHH3HpOBaHHyio cpeay SemiH moO opOuTe (co 
copocTbio mpuMmepHo 3-10® cm/ceK), BO BTOPOM BCJIeACTBHe JIBHXKCHHA CaMUXx 
)PIYCKYJIAPHbIX MOTOKOB J[OJIXKHO BO3HHKHYTb B3aMMOJleHCTBHe Mey BH- 
YUeHCH MOHH3HPpOBaHHOH cpefoH WM MarHHTHbIM MOJIeM SemMJIH, H3yyeHHe 
TOPOFO HM ABJIAeCTCH WesIbIO HaCTOALIeH padorHl. 


Ta6auna 1 


Jipuxenue 3emau no opbuTe KopnyckyaspuHpie noToKH ComHua 
(U = 3-108 cm/cek) (U = 108 cm|cex) 

n 
| ty BoM Ut Rem | Re 15 B cM | 1/5 Rem | Re 
2 1021.8,7-10° | 1,5-40-% 5,8-107 | 1,2.108 |.2,7-108 | 4,8-10-2) 62-10% | 1,2-108 

40? | 5,9- 10" | 02-1072] 3,910" | 7,8-408) | 1 ,821027 117 ,2- 10-9) 41-108 8-104 

104 AANO2 Be PaioilOe |} Mole || By AaiOe |! sl PAosO) |) Gh cho O 3 Perper” |) a) Msoull0 
OZ | o,4°102 | 1.5 Laisa? ih 2A PetloiO || 2s ks3 1,8-10'°| 40 

103 | 5,9-109 DMO A Pro | Diora) Hero Neto Wea OMN 2 oul 
"| 104 Ae10% 1935224072197 9-408 -|-1,8-10?" | 42-109) 0, 124074} 7392109 28-4080 


PaccmatpuBas Tabu. 1, 3ameuaeM, YTO KOJJICKTHBHbIe B3aMMOJeHCTBUA YACTHYL, 
MOTOKe CYULCCTBCHHBI, a B OO/bLIMHCTBE CIy¥aeB ABMKYULyIOCA Cpely culeqyeT 
UTaTb HleaJIbHbIM KOHTHHYYMOM; MarHHTHOe YHCJIO PenHouIbACa BCerda BEHKO 
-10) ({ — qauna cBo6ogHoro mpobera; /* — xapaktepHaa AnHa B3aHMOjeH- 
BHA, MPeBbIWalollad MHOra Ha MOpAAOK pakuyc Semsu, Kak 9TO OyJeT NOKa- 
HO HuxKe; Re — unco Pefinonpaca, Re = Ul’/v; U — ckopocTb ABuxKeHUA 
[bl OTHOCHTEJIBHO 3eMJIH; vy — KHHEMATHUCCKHK KOSPPULNEHT BASKOCTH 1a3a; 
Sm — MarHwrHoe uvco Pelinombaca, Rem = 4x Ul*s/c?; o — npoBoxuMocTb 
eJIbI; C —CKOpOCTb cBeTa). 
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B yaHHoli paOoTe MbI NouJb3yeMca NpHOmHAKeHHeM MarHHTHOK rHipOMa 
HHKH, CUHTaA Cpely HeaibHbIM KOHTHHYYMOM. 
§ 2. Ha ocHopaHHn pe3ybTaTOB padoTEl (5) aksouaeM, YTO paccMaTpHBAl 
Moe B3aHMOJelCTBHe MOTOKa HOHH3HPOBaHHOPO raza C MarHHTHbIM MOJIeM Sems 
CBORHTCA K ABJICHHIO MAPHUTHOFO KOTKATHA», 3AKJIOUAIOWLETOCA B TOM, TO MOTC) 
HOHH3HpOBaHHOro raza OGTeKaeT MPH CBOEM ABHXKCHHH HEKYIO MOJOCTb, SaKJIKy 
yalollyio MarHHTHOe Mose SemMsIH; BHe MOMOCTH MarHHTHOe Mose OTCYTCTBYEY 
Ha rpaHHlle MOsOCTH MarHHTHOe JaBJIeHHe ypaBHOBelUeHO TasOMMHaMuuecKhy 
(ycnoBue A); HOpMaJIbHan C« 
CTaBIAIOULad MarHHTHOFO MO) 
Ha rpaHuile paBHa Hyvuo (yc 
Bue B) *. 
[panna moocTu ABAAeTCs} 
cTporo ropops, MarHUTHbIM MC 
TPpaHWUHBIM c10eM(cM.(’)), BOW 
KOTOPOrO TeYyeT JJIEKTPHYeCK 
TOK. YKa3aHHble WIEKTP H4eCKH 
TOKH H CO3atoT NOHeEpOMOTO 
HbI€ CHJIbI, OOeCNeYHBAaIOUL 
CyllecTBOBaHHe 9diekTa Mal 
HHTHOYLO «OTKAaTHA». JlerKO MpG 
BepuTb, uTO unco Maxa o€ 
TeKaHHA fa30M MOJIOCTH OOJIE 
ie 3, YTO TOBOPHT O HaJIH4H 
runepsBykoporo pexuma. UM 
adPpOMMHAMUKH H3BeCTHO, YTO: 
39TOM CJIyuae HeEBO3MYLIEHHbII 
NOTOK fra3a, UpolfA yepe3s yapHyio BoHy K (cm. puc. 1), o6reKaeT noBepx 
HocTb S Tak, ¥TO JaBJIeHHe, WeHCTByIoWlee Ha OOTeKA€MYIO MOJOCTb, MOKHO- 
XOPOLWIHM NpHOJHxKeHHEM PaCCYMTaTb, NOMb3yacb (opMysoH HbroToHa: 


p=p,cos*(nU), cos (nU) > 0; 


| 
p=, cos (nU) <0 


(n — BHYTpeHHAA HOpMasb K S; p’) — aBJIeCHHe TOPMOXKeHUA 3a IIPAMBIM CKau 
KOM YIJIOTHEHHA, BbIUHCJIAeMOe MO opmyvie Pees). 

Takum 06pa30M, MaTeMaTHueckas NOCTaHOBKa 3aqauv 10 pacueTy mpeyviarae 
MOH CXe€MbI ABJICHHA CBOXMTCA K PelIeCHHIO ypaBHeHHH JIA MarHuTHOro noma H 


divH=0;° rotH =0 (2 
NpH rpaHHuHBIxX yCOBNAX 


= , = p, cos? (nU); (A 
(H-n)|s = 0 (B 


HC 3aaHHOH OCOOeHHOCThIO B BUC MaPHUTHOLO JMNO/A BHYTPH MOOCcTH (yCOBY 
(C)). Tlockoubky MarHuTHoe 2aBsIeHve HE MOXKeT ObITb OTPHLaTeMbHbIM, TO H 
ocHoBaHuH (1) cos (nU) > 0 (ycnosue D). Sagaua otbickanua pemeHus ypat 
HeHHli (2) IpH @UKCHpOBaHHOH NoBepxHocTHS no yceoBusM (B) u (C) ennucTBeHHe 
Tlostomy ycosua (A) u (D) saBastoTcA ycOBHAMH, onpeqes1ouLuMu noBep> 
HOcTb S. 

§ 3. KauectBeHHaad kKapTHHa B3aHMOfeHCTBUA MOTOKa ra3a H MarHUTHOr 
Nod SeMIH mpeyctaBena Ha puc. 1. Tlonocrh cummerpuuHa OTHOCHTebH 
muOcKkocTH Q, Npoxoysuleli uepe3 MarHHTHYIo Ocb 3emuin napamienbHo U, 
OPpHeHTHPOBaHa NO HalpaBeHHIO CKOpOCcTH noTOKa U, yxoyA B 6OecKOHeuHOCTI 
SIEKTPHYeCKHe TOK Ha rpaHule nosocTu S mpoTeKaroT NpuMepHO B IocKocTs} 


* BO3MO%KHOCTh MOAOGHOM NOcTaHOBKH 3aauH IIa MarHHTHOro MMNOIA yKa3aHa Tak# 
DK. M. Broprepcom B pa6ote (°). 
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aJIJIC€JIBHbIX 9KBaTOPHaJIbHOH, B 3allaqHOM HalipaBJIeHHH. Ilopsyo0K pa3sMepa 
flOCTH 


[em Miko pol (3) 


— BeHYHHa MarHHTHOrO AMNONA Semin). 
K maruntuomy Aunoso0 M npuaoxena cua P, jelicrByroujast Ha NOuI0CT co 
POHbI ra3a HM JleKalllaA B NOCKOCTH Q, a Tak>Ke MOMeHT L, HanpaBJIeHHbI 
DNeHAKKYJAPHO MockocTH Q, HMeIOWHe NOpAAOK BeHUNHI 

(haat Tana 
P—apid poate pol *: (4) 
BecbMa 3aMeuaTevIbHbIM ABJIACTCA HaJIMUHe KPHTHYECKUX TOUCK B Mai HUTHOM 
e (T. €. TOUeK COpallleHuA B HYJb HanpsAxKCHHOCTH MarHUTHOrO M0..A), pac- 
OXKCHHbIX Ha rpaHule maoctTH S B OKpecTHOCTH TOUeK mepeceyeHHA MarHut- 
Hoch N c nopepxHocthio S. Mar- 
THaA CHJOBAA JIMHHA BXOJHT B STU 
ukH. Hanuune KPHTHYeCKUX TOUeK 
B\aeT BHYTPH NMOJIOCTH 30HbI, Kya 
YT MPOHHKAaTb UaCTHULI HOHH3H- 
L ae cpefbr (1H60 Bcue_CTBHe 
era UMeIOWuxca  dayKTyaunii, 
60 BCJeCTBHe OMpeseneHHOH mo0- 
X%KUMTCbHOCTH JlaBJICHHAB Ta3e) H 
Kya OHH AuddyHAupywT B oc- 
NbHY!IO YaCTb NoWOcTH. BosHuK- 
BeHHe MOJAPHbIX CHAHHH B ITOH 
BOH TPaKTOBKe MOXKHO OOBACHHTb 
OKA Ka¥eCTBCHHO) ABJICHHe€M yHH- 
JISPHOH HHIYKUMH, Mp KOTOPOM 
eKalcli\He B MOJOCTbh MaCCbl HOHH- 
POBaHHOrO fa3a 3aMbIKaloT Lelb, pets 
CTOALLYIO H3 HHX H Macc ra3a, JBH- 
yYINMXCA B MATHATHOM NOrpaHHyHOM 
Oe Ha rpaHnue nonoctu’ S. MoxHo noka3aTb, YTO B Cylyyae NOTOKa, HampaB- 
HHOrO OT CoviHWa, HA AHEBHOH yacTH BO BTeKaHUHX Maccax reHepupyeTca 
K B 3aMaf2HOM HanpaBJieHHH, Ha HOUHOH uaCTH — TOK B BOCTOUHOM, HanpaB- 
HuH (cp. (*), cTp. 214). 

B MarHuTHOM TlorpaHH4yHoM cylice Ha rpaHuue COnacTu S B pasOupaemom 
HaCTOAILeM Naparpade BSanMOJelicTBUN BOSMOXKHO CYLLECTBOBAHHE ObICTPbIX 
Hora Wake PeJATHBHCTCKUX) IJICKTPOHOB. : 

B wactonmeh paOote 3¢q¢ekT BTekKaHHA BHYTPb MOJIOCTH Macc rasa B paHoue 
MTHYECKHX TOUEK CUMTACTCA BTOPHUYHBIM, H MbI HM MOfpoOHee 3aHHMAaTLCA He 
eM. 

§ 4. C WeusbIO BbIACHEHHA KAaveCTBEHEOM CTOPOHbI pasOMpaeMoro B3aHMO- 
HCTBHA MpHBeeM peweHve CCOTEETCTBYKMel MICCKOH 3afaun, cuJlelys 
mlemy MeTomy padot (°). Ilycrb B Touke O mnocKccTH z=xX-+ iy (CM. 
c. 2) pacnosox%ken mccKHH MarHHTEBIM [MMOJib MHTeHCHBHOCTbIO M, 
WeCHTHPOBaHEBI NOX yrsom  k ocH x. Tpe€yeTCA HalTH MarHHTHOe Nose 
nonyyarmelica mosoctu, a Takxe HW Ccamylo Nosectb S no cieqyIoulwM 
aHHUHBIM yCJIOBHAM 


, 


|, = posin® 9; (A) 
(Henjist=: 0. (B) 


Pemenne saqauv CBOAVTCA K HaxOxKJeHHIo analuTHYecKoN dyHKuHH 2 (6), 
yILeCTBIMIOINeH KOHOpMHOe oOTOOpaxeHve BHYTpeHHOcTH MoslocTtH S Ha 


oro payuyca’ Tax,futo z(0) = 0,Farg ie => 
YTpeHHOCTh Kpyra eMHHUHOTO payuyca TaK,& Ole Fe |e 


nopue E). Ycnosun (A) u (D) onpexensor muuMyio YacTb dy.Kuun 2(C) 
Bt 4003 


Ha Kpyre |¢|=1, a unterpaa Ipapua npn ycoBun (E) aBinetca penenni) 
3aqauH 


2m 5 
4 er +e 
z= —5,5\ Mirae ( 
0 
rae dbyHKuua y(p) cleqy.ouaa: 
1) B o6nactu [PI <epKe y=1+4cosp—2p/n; 
2) B o6nactTHu TPS 2e—|b| y=—1—cosp—2p/n; 
3) mpu ¢ > 0 srrpaxenne (1) cmpaBexnuBo Takxe B OOacTH OS PC} 
B oONacTHu 2n —PKOCAr y=3—cosp—2p/z; 


| 
se 


4) npu & <0 spipaxenne (2) cipaBeqiMBo TaKxKe B OONacTH 2x ; 
<p<2n; B o6nactun OS P< |>| y= —3+4+cosp—2p/z (O<1bly 
jlia Bcex 9). 

@MyHkuuA x (~) MOxeT ObITh MpeAcTaBeHa B Buse 


1 2 at 4(—1)" 
2 gas 


) 
AO) A 2[1—cos(p+)] | 2 n (n® — 1) CORED ( 


n=2 


Ha puc. 2 xountyp S BpeliucieH MO MpuBeqeHHbIM BbIle POpMyaM A) 
?=7/4. Kputaseckumu ToukamMa aABistoTca TouKu A u A’, 
§ 5. OSpaTumca K BbITUCJICHAIO CHJIbl M MOMeHTA, IIpPHJIO°*KCHHBIX K JMIMOVJIE 


MoxHO MoKa3aTb, 4YTO AA cub! P u Momenta L MoryT ObITb aHbl BBIp! 


acs oye os ee tb CUR aa nde ? | 
P=X—iV¥=—— §/ dc Jat ( 
L =Re| Gb (<2) 2) at]. ( 


@opmyuet (7) u (8) aBJsIoTCA aHaoramu dbopmyn Uannpiruua — Baasuye 
ji THApOMeXaHHKH Hec*KHMaeMOH 2%XuAKOCTH. Bprgucnenue cus WH MOMeH 
CBOLUTCA, TAKUM OOpa30M, K HaXO2XKeHHIO BbIYCTOB COOTBETCTBYIONLUX aha 
THYUeCCKHX YHKUHH. 

B pas6"paemMoM calyyae BbIPaxKeHHA IA CHJIbI H MOMeHTa OyAyT 


P= X + i¥ = Po(ae + go c0s 2b — Zh cos 44) + 


: wT . 7 ° 
a iP» ( gy sin 2b — 7s sin 4g), ( 
np, ee an 
l= Lo sin 20 (1. = Vi a0 M; P oe ms 
Yc , 0 } cle ¥ 


B 3akJuoueHHe OTMeTHM, UTO TIpuMep, pasoOpaHunrit B §§ 4 un 5, n0-BumquMmon 
BadKCH M B aSPOAMHAMHKeE M1a3MbI, TAK KaK OH MOKA3bIBaeT, YTO C MOMOLLbIO M: 
HHTHOFO AHIOAA MOXKHO CO3LaBaTb aJlbHOMeHCTBYIOULMe CHOBEIC HAarpy3KH 
ABYKYULYIOCA MPOBOAILyio Cpey B BeCbMa INHPOKOM jMana3oHe. 


Uentpanbuplit asporulpoaMnamuyeckut MHCTUTYT Tlocrynuno 
um. H. E. )Kykosckoro 26 II 1959 


UHTHPOBAHHASA JIMTEPATYPA 


*C. Ul répmep, Ipo6nema nonapuprx cusnnit, 1933. 2? A. Chapman Ef 
raro, Terr. Magn., 36, 77, 171 (1931); 37, 147 (1932). °% X. Aas 0) is H, Rocanael 
anekTpofnnamuka, HJI, 1952. 4 Dusuka comneyapix KOPMyCKyJIApbIX MOTOKOB HW UX Boast 
me as oe Wi3q. AH CCCP, 1957. © B. H. Kuryaes, AH, f 

ome : . M. Brprepe, C6ops. Maruurgaa ru é; 
7B. H. Kuryaes, JAH, 124, Ne 5 (1959). PRED ES ie 
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TEOPH3HKA 
B. A. TAPEEB 

(O CBOBOAHOM KOHBEKLUMH B PJIYBOKOBOJHbIX BOAXWHHAX 
OKEAHOB | 


(ITpedcmaeaexo axademuxom B. B. Mlyaetixunoim 80 IV 1959) 


Bonpoc 0 WHpkyAWMH BOX B ryOOKOBO_HHIX BiaguHax Muposoro oKeaHa 
noceqHHe rob] NPHBJeKaeT OCOOOe BHHMAHHe B CBA3H C MpOOseMOM 3axopo- 
WA PaWOaKTHBHBIX OTXOJOB AaTOMHOH mpombmuieHHocTH. B. I. Boropos u 
M. Kpenc (') cuntaio?, YFO H3MEHEHHA B pacnipeyesieHHu TeMNepaty)pEI, Covle- 
TH, KHCNOposa WH APyrux FuApOMOrMyecKUX 3JIEMeHTOB B pasHble Ol AB- 
}OTCAH KOCBCHHbIM CBHJ€CTEJIBCTBOM OTHOCHTEJIBHOH MOJBHXKHOCTH BO] B OKeaHi- 
KHX Bnayubax.OrTciojla 9TH aBTOPbI AeNaroT BbIBOL, YTO 3aXOPOHeHHe pauoak- 
HbIX OTOPOCOB B IvIYOOKOBOJHBIX BMaWHaX MOFJIO Obl CO3LaTb B HeaJIeKOM 
JYULeEM PeaIbHy!o yrpO38y pakuvoakTHBHOTO 3apaxKeHHA OKeaHa. B HacTosmeh 
ATbe PaCCMATPHBaeTCH BOMPOC O BO3MOX%KHOCTH BOSHHKHOBEHHA KOHBEKILHOH- 
M WHPKYJIAWHH B rIyOOKOBOAHBIX OKe€aHHyeCKHX BMaMHax. 

Kak nNOKa3bIBaloT HaOJIOJeHHA, B PuIYOMHHbIX CJIOAX MHOFHX OKeaHHyueCKHX 
(aqMH (MnMnnHHcKad, Byrenpusbckas, Kepmafek Mu Jp.) MMeeT MeCTO 
MeTHOe CBepxXaqMabaTHyeCKOe NOBHILIeHHEe TEMMepaTyPbI C IYOHHOH, BbISBaH- 
€, T0-BHXZHMOMY, TeOTePMHYeCKHM MPHTOKOM Tena. B 3TOM cyyuae ecTeCT- 
‘HHO Pa3jJeJIMTb BCIO TOJILMLY BOJb Ha Ba cyIOM, TpaHvuel M@xKAY KOTOPbIMH 
KHO CUHTATb NOBEPXHOCTb, Ha KOTOPOH rpaQveHT NOTeHWMaIbHOH Temmepa- 
Dbl epeXOMUT yepe3 HyJIb. HwxKHHH cok (re MOTeHWMasbHaA TemMepaTypa 
iCTeET C ryIYOHHOH ) MOXKHO YCJIOBHO Ha3BaTb KOHBEKTHBHBIM cyloem. B csryyuae 
[HOPOHbIX YCJIOBHH MO TOPH30HTaJIH BeEPTHKAaJbHbIM TpaluveHT TeMMepaTyPbI 
CTallMOHapHbIX YCJIOBHAX MPU OTCYTCTBHH KOHBEKILHH B 3TOM CJI0€ JOJIKEH ObITb 
ICTOAHHbIM. TemnepatTypa BepxHeH rpaHHUbl KOHBeEKTHBHOTO CJIOA NOLLepxXu- 
1@TCA MOCTOAHHOH MYTeEM TEMJIONPOBOAHOCTH H TOPH30HTAJIbHOH aBeKUHU 
HaXOJAULeMCA BbIIIe COe 2KHAKOCTH. J[HO OKeaHa C JOCTATOUHOM CTeMeHbIO 
YYHOCTH MOXKHO CUMTATb MJIOCKHM, TaK KaK HaHvOOJIbUIHe YKJIOHbI AHA BNaQWH 
> TIPCBLIMAIOT OOBIUHO BeJIHUHHbI 0,5 -10-%. Ene Panen (7) noka3a, YTO KOHBeK- 
AOHHbI€ TEYCHHA B FOPH3OHTAJIbHOM CJIO€ %KUAKOCTH, NOMOrPpeBaeMOH CHH3Y, 
OryT BO3SHHKHYTb MPH onmpekesIeHHOM 3HaYeCHHH HeKOTOPOrO Oe3pa3MepHOrO 
apametpa (uucyia Panes R). O2Hako, kak MbI YBHJHM HuxKe, B OKeaHorpadu- 
CKOM BapHaHTe 3aauH Payed BeCbMa CYUIe€CTBCHHY!0 POJIb HrpaeT yueT Bpalle- 
AA SeMJIM, UTO y2Ke 3apaHee MOMKHO MpeANOMORKUTb, YAUTHIBAA MaciuTaO pac- 
faTPHUBaeMOrO JBMXKCHHA. 

Pacnoarad Hayao KOOPAMHAT Ha THe H HampaBwJAA OCb y’ Ha ceBep, OCb x’ 
a BOCTOK H OCb 2’ BePTHKAaJIbHO BBePX, 3alHLIeM JIMHeapH3HpOBaHHylo CHCTeMY 
DaBHCHHM CBOOOAHOH KOHBeKIUHH C YYeTOM BpalleHua SemvH: 


Oat 1 do’ Lee , , 

Gi Guan PRO GUMAanene ho: 

Us ae 1 do’ rat , 

ge ar ee eae 

Ow’ 15 dot oa? , , | 
oe ee (1) 


0s’ rg! , 

mech u’, VU’ w’—KOMMOHEHTHI CKOpOcTH MO ocaM x’, y’, 2’; t’ — BpeMa; 
.u fy—cocTaBmsioulve napametpa Koprvosnca mo BepTuKaJH MU MO MepHyi- 
HY; 1 = ga, rhe g—yckopenve Cusbl TAKECTH, & — KospPuuneHT Temnepa- 
ypHoro pacuimpeHua MopcKO Bogb, 9 — OTKIOHeEHHe NOTeHIHabHOH TeM- 
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epaTypbl OT paBHoBecHoro (MoxeT ObITb HeycTOHUMBOrO) pacipeeJleHt) 
§ = 6(2’); B= oe. — const — rpaqueut papnopecHolt Temnepatyppl; 9,, % 4 


COOTBETCTBEHHO TemMepaTypa Ha BepXHeli M HM?KHeH PpAHHIaX KOHBCKTHBHO! 
clos; M—TOMUIMHa KOHBEKTHBHOTO CJIOA; Po — NAOTHOCTb XHAKOCTH Tf) 
xapakTepHo Temnepatype 9%; v, & — koadppullHeHTol KM HeMaTHYeCKOK BASKOC) 
u TemmlepaTyponpopogHoctu; A’ = 0? / dx’ -+ 0? / dy”? +- 0? / 0z'2 — omepar¢) 


Jlannaca; op’ = p92 — por \ 9 de + p’ (ean ie bi Ey; rye p’ — OTKJIOHEHHE Aaly 


i 
jleHHA OT HeBO3sMyleHHOro (cTaTuyecKoro) 3HayeHua. Ilyrem mepexowa K HU 


BbIM Oespa3sMepHbIM MepeMeHHbIM M0 opMys1aM | 


(u’, O’, w’) = Fis (u, U;, w), Car vie 2’) oe h(x, Y, zy), 


h ( 
9’ = (0,— 4) 9, t” =, ~’ = porh (9; — 9%) ¢ | 
CHCT€Ma TIPHBOXUTCA K BUHAY 
#4 R-—& (F-a)an—e 
i= — 68 he —Byn), toe ae 


) 
Lw —G9 =—GS 4+ Fyu. 


Siecb MpHHATHI OOO3HAYeHHA 


a he 
g alte OE ena arpa one pave 
fh a  # @ 
SY Recetas sent MAY ar ret (4 


Mckmrouaa u3 cuctempl (3) wu, ¥, 9, NomyauM PyHWaMeHTaJIbHy!O CHCTeM! 
qa Oo, Ww: 


ae ae 
LA, (L? + F2)(Lw — G9) = —(L? + Fz) Se — OF, F(L* + Fi) oe 


+ (Fi L? 5 — Fi 53) — Fi 1? Agu, (5 
) 02 (oka 
(F—8)0=—e (= B48) 


Hicceqopanue cucTempl (5) B OOMleM Bue 3aTPyAHUTeMbHO; MpelcTaBsae 
MHTepec pacCMOTpeTb MIpeebHbIe cayyau: F,=O0O unu F,=0 (BbicoKH 


4 Hu3KHe wupoTEt). Tlonaran Fy = 0, u3 (5) Haliyem: 


) 


02 
(L? + F2) So = — A,L (Lw — G9) (sr 


oe A)s =—wW. (6 

BBuly OHOpodnocTH *usnyecKkuX ycNOBUii MO TOPM3OHTaJbHbIM OcAM pé 
IWeHHe JOJLKHO OblTb MepvosuueckoH cbyHkiuneH x, y, HHaye roBopa, Oyze 
MMeTb BUA Tak Ha3biBaemblx Agveek Benapa. Tlostomy wemecooOpa3Ho ucKal 
pelleHua Bula 


b (2) ert+ilx+imy | ( 


: 


rye fn, BooOwe roBOpa, KOMIMJIeKCHbIii NapaMerp. 

Du3svyecku CMbIcJL MMeIOT WeHCTBUTeAbHbIe YaCTH KOMIMVICKCHBIX PYHKUUI 
Tlenibto H Caycpen (3) CMorsM OKa3aTb, paccCMaTpHBaA KJlaccMyeckyto 3: 
nauy Ponea, uro ecru n=p+igua8>0, To p<0, T. e. octlunnupys 
mee ABYKeHHe MOXKeT ObITb TOJIbKO 3aTyXalOWNMM H Nopor HeycTOMynBoctT 
COOTBeTCTByeT 3HayeHHIO n=O (p=q =O). 

[paHvunble YCOBHA, COOTBETCTBYIOULMe YCIOBUAM Ha MOBepXHOCTH passes 
Me@?K]Y KOHBCKTHBHbIM CJIOeM H BbILLMeJIe2KalLMMM BOJHbIMM MaccaMH, sally 
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ipuge ® = w = 0 npn z=1 (z’ =f). Kpome toro na nopepxHocru pasyena 
hitoz = 0v/0z = 0 a ee WJIN, YUMTbIBAaA ypaBHeHHe Hepa3pbIBHOCTH, 
wy / Si = O20] 02" = =0. Yenosus na que (TBepad cTeHKa) u=v= 

== 0, 0u/ox = ‘Ov /Oy=0 wu, cneqoBatembHo, Ow /0z = 0. Moxuo 
a YTO MocyIelHee yCJIOBHE MOXeT ObITb C MOCTATOUHOM CTeeHbIO 


jtHocTu 3aMeHeHO Ha O2w / Oz? = 04w / dzt = = 0 npu z=0. Takum o6- 
BOM, OKOHUATEIbHO, Ja cucTembl (6) Oynem - HMeTb 
Pw 0tw 
- == ul (, So = ae SO Aa z= 0, 1. (8) 


STHM YCJIOBHAM MOXKHO YOBNeTBOpHTb, MonoKUB B (7) b(z) =sinsz 
eet = WoDore:), 
Tora, mouaraa 
til ; % imy + 
w= wet Ttimy sin sz, § = He tletiny cin so (7a) 
|MOACTaBIAA STH 3HayeHWaA B (6), Haliem (MocIe HuCcKMOUeHHA Ww) 
: x ay 
[s(n + Po)? + Fz 87] (n+ c)9-+ (¢ —s*)(n+ Ps)G9=0, 
o = [+ m+ 8%, (9) 
STo0 ypaBHeHHe onpefemseT n Kak (byHKUMIo 3amqaHHBIx o, F3, G, s. 
MHakO JIA HaC HHTepecHO OMpeeHTb Mopor HeycTOMYMBOCTH HW xXapaKTep 


SHUKatolleH cTalwoHapHo koHBeKuMH. Ilomaraa no3sTomy B (9), B COOTBeT- 
‘BUH CO CKa3aHHBIM BbIlUe, 2 = 0, nonyuum 


$—oR+9°(R+Q,) =0. (10) 
{eCb BBeeHbI OOO3HAYeHHA 
0; — 65) kh? 
es eRe (Tak Kak 9, —4, < 0), 
‘ae ae hi 
= EE na, (1) 


TeopeTuyeckHM TyT€M MOXKHO OMpexesNTb MepHOAMYHOCTh (HO He CHM- 
2TPHIO) WHPKYJIAWMOHHbIY sAYeeK u3 ypaBHeHua (10) pu saqannpix R, Qz. 
AKTHYeCCKH BOS3HHMKAalollad CTaUMOHapHadA KOHBeCKUHA COOTBeTCTByeT TaKHM 
[aueHHAM oc, KOTOPble OMpewensioT MMHUMasbHOe 3HayeuHe R=R (a). 
3 ypapHeHuit (10) 6e3 Tpyga Haxoqum dR/ds = 0 = 39?—R usin R= 307, 

llogcrapiaa 9To 3HayueHve R B (10), npwxoquM K ypaBHeHHI0 JIA oe 


gf — 5 s'02 £ Q,=0. (12) 
HaumenbuluM JeficTBUTeJIbHbIM MOJOKUTEbHbIM KOPHAM (12) cooTBeTcTByeT 
HHUMaJIbHoe 3HaueHve s=7. [Ilonaran pB (12) Q, =0, HaxOQuM OHO He- 
MBHAIbHOe peleHve o, = 3/,5% = 3/gn7, uTO MaeT AA Re povieeBckoe MIpH- 
mxKenne R, = 332 = 2724/4 = 657,5. IIpennomarad KBaqpaTublli XapakTep 
leeK B TOPU3OHTaIbHOM MocKocTu: | =m (TaK Kak CHMMeTPHIO ONpeesMTb 
e paBHO Hevb3a), Nosyaum 1? + m? =o, —s* = 9/,s*9—s? = s"/2. Ecam 
fn, ft = 1. TO. ft =e 2... D pasMepuBix BelHunHaX §S) = /hy m’ =2r/hK= 
on / 2h H, CuleqoBaTeJibHo, h= 4h, T. e. TOPH30HTAJIbHbIE pa3Mepbl WUpKy- 
IIMOHHBIX 4ueeK B 4 pa3a Ooubue BepTukKasbHbIX. Ilonaraa 3aTemM, Hamnpu- 
ep, Q, = 2-107, aHaorMuHbIM nyTeM MOJly4uM fA KpuTHYeCKOrO YHCVAa 
a Je A R, = 980, h=3,08h. Jina Q: = 0,2: 10'S ue 1850 (os Ahe=— OVO Lets 
aKHM OOpa30M J[elicTBHe BepTHKaJIbHOM cocTaBJAloueh Mapametpa Kopuouuca 
3CJIMUHBaeT YCTOMYMBOCTb H YMeHbIUAeT FOPH3OHTAJbHYy!IO NPOTAXCHHOCTb 
APKY AAWMOHHBIX AGEEK. 
B apyrom mpesembHom cayuae, Korgza F,=0 u F,=40, oOuue ypaBue- 
aa (5) MWaror: 


L? (Asw 4 or) ! Fie =GLA, (2 A)9= —w. (13) 


ot 
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TloxcraBiad B 9TH yYpaBHeHHxA 3HayeHHA 9, W H3 (7a) nosyauM B mpea 
HHX OOC3HaYeHHAX 


—(n— Ps)? ow + F7; => w = G (n + Ps) (s*— 5) 8, 
(n+>s)3 = —w. (14 


k’*3ameTHM TOJIbKO, YTO 3feCb 3apanee. MpHHATO J = ey Tene Kan’ 70ue 
Bxoxkenne J, m B Buse KBalpaTHuHO KoMOnHaLMM o = 1* + m* + S” MO3BC 
JIM€T TIOHU3HTb CTeMeHb MOJyYaloulHxcaA aJireOpanyecKuXx ypaBHeHHH. Mcksk 
yaa u3 (14) w, nonaraa n = Ou ucnoub3sy 
o6osHauenua (11) (C sgameHol QzHa Q, = 


= f,h*/v?), nonyuumM ypaBHeHue 
oF + (R— 1/2 Q,) (S°— 9) = 0. (lt 


Kak u Bpllue, onpezemsem dR/ ds = 0= 


== 307 —(R—*/2Q)); 
Re = 30 + 17/2 Qy. (1 
a 


Tloactapiaa sto sHayenve B (15), Hak 
JIeM, UTO 3HAYCHHA Go, He 3aBHCAT OT Qs 
o8— /oS.{o¢1 = 0, HeTPHBMaIbHbIN KOpeH, 
6, = 3/,8". iloarad 3eCh $= (4TO COGE 
BCTCTBYe€T HaHMeHbINeMY 3HAYCHHIO G,) HU 

ey ee (16) npu Q, = 0, onstb Halifem ana Re 3Ha 

ig@ yeHne Paviea (*). CreqoBaTeJIbHO, pOJIb Me 

PUAUOHAbHOH COCTAaBJAIOWeH YrJIOBOH CKO 

Puc. 1 pocTH BpalleHHA SeMJHM He BJIMAeT Ha Xa 

pakTep (BeJIMYHHY) WHPKY/IAWMOHHBIX AYeeK 

HO KpHTHYeCKOe 4nCJIO Pojed JHHEHHO pac 

TeT BMecTe C Qy. Takum O6pa3oM, BJIMAHHE MepUAMOHATbHOM HM BepTHKAaJb 

HOH COCTABJIAIOWLMX YIJIOBOH CKOpOCTH BpallleHHA SeMJIM MpPHBODMT K yBe 

JIMYeHHIO KpHTHYeCKorO yHCa Paved, ONpeeAOMLErO BO3MOX%KHOCTbh BO3HHK 

HOBeHHA CTal\MOHapHOH KOHBCKUMOHHOM WMPKYJIAUMU. OHAKO polb fz u fy 
(POpMHPOBaHHH UWMPKYJIAWHOHHBIX AYCEK MPHHUNMHabHO pa3zsu4na. Ha puc. 
moka3aHbl KpuBble R, = R,(Q)uR- = Rz(Q) B AorapudMuyeckom MacuTa6e, 

TakxKe KpHBble } = hz (Q), A = dy (Q) 

Uauipacexxap (*) paccmorpesI B MpHMeHeHHe K HeKOTOPBIM acTpodusuue 
CKUM MpoOJlemaM COBMeCTHUe BJIMAHHe MarHuTHOrO Noja H w pBpallleHus cy 
CTe€MbI KOOPAHHAaT C YIIOBOH CKOpOCTbIO ® Ha YCTOHYMBOCTb KOHBCKI.MOHHO 
WHPKYJALHH SJeCKTPONPCBOAAMeH XMKAAKOCTH WIA YaCTHOTO cayyuas, Kory 
BEKTOPbl MarHHTHOM HaMpAKEHHOCTH, YrOBOM CKOPOCTH BpallleHHA HM ycCKOpéE 
HHA CHJIbI TAKECTH NapaJVeJIbHbI, OHAKO, KaK NOKA3bIBaIOT MPOCTbIe OLLCHKE 
B yCNOBHAX OKeaHOrpaduyeckuX MpPHJIOXKeHHH pacCMaTpHBaeMOl 3ajlaun BUF 
AHHe MarHHTHOrO No/A Sem MpeHeOpexkuMO Mawo. 

PaccmoTpeHue XapaKTepHbIX 3HAaYeHHii NapaMeTpOB KOHBeKILMH MO mare 
pualaM HaOOeHHH NoOKasbIBaeT, YTO peasbHble sHauenuli R OyayT 3Hau 
TeJIbHO OO/bINe KPHTHYECKUX JaxKe Mpn Kpaline Mawix (nopagKa 0,01° # 
100 M) oTpuujaTesbHEIX CBepxaqnaOaTHuecKUX rpaqMeHTax TemMMepatypbl, } 
CJl€OBaTeJIbHO, KOHBEKIMA OyeT UMeTb MECTO, HECMOTpA Ha cTaOuJIM3HpyK 
mee BIMAHHE BpaleHua Seman. 


MuctutyT okeaHosornu Tlocrynuso 
Akayemun nayk CCCP 30 IV 1959 


UWMTHPOBAHHAS JIATEPATYPA 


1B. I. Boropos, E. M. Kpenc, Ipupoma, Ne 9 (1958). 2 Rayleig! 
Phil. Mag., Ne 192 (1916). * A. Pellew, R. Southwell, Proc. Roy. Soc., A, 17 
Ne 966, 312 (1940). 4S. Chandrasekhar, Proc. Roy. Soc., A, 225, 173 (1954). 
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TEXHHYECKAA PH3HKA 


B. A. 30J1I0TOB u A. HW. KYPOUKHH 


AEPUAPATAWMS PHMNCA B YJIBTPASBYKOBOM NOJIE 


(IIpedcmaeazeno axademuxom IT. A. Pe6undepom 21 IV 1959) 


} 
Buauanne ysibTpaakycTHueckux KouleOaHuli Ha KPUCTaJIM3allMI0 pas/IHUHEIX 
MeCTB H3 paCilaBOB H PaCTBOPOB H3y4aOcb HeOsHOKpaTHO. B Mmenbuieli 
pe HCCJIeqOBaHbl B STOM OTHOWICHHH Mpolleccbl KPHcTaO0OpasoBaHUsA, Mpo- 
eis B TBepfol dase. Safaua sTOH paOoTb! COCTONT B U3yYeHUH elicTBHi 
fale Ha BeCbMa HHTepeCHble ABJICHHA KPHCTAIIMZallMu, MMerOLLHe 

TO pu eruspatalluu KpuctaorugpatTos. B HeKOTOpbIX culyyanx KpUCTaJ- 
yecKaA pellleTKa HH3Wero rupata COpasyeTcA, NO-BHAMMOMy, B pe3yJIbTaTe 
JeoOpa3sHOH MepecTpOHKH pelleTKH TuApata Cc OOJIbINMM COepxKaHveM BOJHI. 

O6beKTOM HcCJIeqOBaHHA B NMepBbIX HaWIMX ONbITaxX cayxKus runc CaSOsz- 
HeO, mpowecc Jeruspataluu KOTOpOrO JexKUT B OCHOBE TEXHOJOFHH MpoK3- 
ACTBa PAfla BaXKHbIX CTPOWTeJIbHbIX MaTepHasioB. IIpu HarpeBaHHuu runc, 
K H3BeCTHO, TEPAe€T YaCTb KPHCTAJIJIHM3aLMOHHOH BOJbI MU B HHTepBasle Temme- 
Typ 85—180° nepexoyquT B Tak Ha3bIBaeMblIi momyruspar CaSO.4-0,5H,O. 
BMuaIOT Be Pa3HOBHAHOCTH MOJyrHApata: a-nowyruApaT, ABJMAIOULMNCH 
3YJIbTaTOM JeruApaTauuu runca BO BaKHOH cpege, u f-nowyruypat, o6pa- 
OUlMHCA B CyXOH aTMOCdepe HIM B Bakyyme. 

Ha6mofenua KpucTaniu3aluu a- uw B-nomyrufzpaTOB Ha NOBepXHOCTH KpH- 
aJIJIOB THMca OblWIH MpOBeAeHbl B CPaBHHTeJIbHO CaObIX YJIbTpa3ByKOBbIX 
JIiX, H€ BbISbIBABLIMX BHAMMOrO JMCNeprupoBaHuA HU paspyWeHHA OOpPa3suoB. 

KaueCTBe HCTOUHHKA YJIbTpa3sByKa HCMONb30Ba/laCb Mbe3O0KepaMuKa, U3ro- 
BuleHHad u3 BaTiOs c npumMecaMM HM MMeBIIaA (OpMy Kpyrviow miacTHHKU 
aMeTpoM 25 MM 4H TOJUHHOK 2,5 mM. IlnacTuHKa Bo3s6yxJalacb Ha YacTOTe 
como 1 Mri nepeMeHHbIM HanpsxKeHHeM, NOABOJHMBIM OT JIaMNOBOrO reHepa- 
pa, pa6oTaBuiero Ha syyeBom Tetpoge 6I13. 

O6pa3uaMu JIA ONbITOB CJYKWIM MaCTHHKM TOJLLMHOH OT 2 40 7 MM, BBI- 
IOTHIE 10 MIOCKOcTAM CnalinocTH {010} M3 OUeHb YNCTHIX, XOPOWIO OOpa3zo- 
HHBIX KPHCTaJVJIOB THMCa, MOJyYeHHbIX H3 BopHyKOBCKOrO MeCTOpO*KAeHHA 
)PbKOBCKOH OGacTH. JlepxKaTeb C Mbe3OKePpaMHKOH UM UCCJIELYeEMbIM OOpa3llOM 
MEWLAJICA B BOSAYIIHbIN TepMOCTAT, ABTOMATHYECKH NOW MepKHBAIOULHH NOCTOAH- 
yo TeMMepaTypy c TOUHOCTHIO Jo 1°. JIA npeqoTBpalleHHA JONOMHUTEMbHOTO 
IMpeBaHNA OOpaslla BCIENCTBHE HENOCpeACTBEHHOH Nepesayun Tela OT MbesOKe- 
IMMKH, BCera HECKOJIbKO pa3zorpeBarollelcaA mpH paooTe, OOpa3zell OTe AVICA 
‘ KepaMHKH CJIOeM Ba3eJIHHOBOPO MaCJla H MwlaCTHHKaMH M3 cbapdopa WIM CTekKWIa. 
alpaBseHHe YJIbTpa3BYKOBbIX JIyyeH BO BCeX OMbITaX ObIIO MpvONM3HTeEMbHO 
PIeCHAUKYAAPHO K MocKocTH (010) uccmegqyemoro KpucTama runca. 

OnpiTbl NOoKa3aJIH, YTO MPH BOSJeHCTBHU YJIbTpa3sByKa NepBple 'NPpH3HaKH 
THIpaTalun (BbIZeIeCHHA MeJIKOKPHCTasIMYeCcKorO P-NnOJyru~pata B BYE eHI- 
ATOOOPas3HbIX MATeH) Ha rpaHH (010) KpucTaOB runca NOABMAIOTCA y2KE B Pe- 
rmptate 50-MHHYTHOrO HarpeBaHHA B TepmoctaTe Jo 40—45°, rorya Kak mpH 
CYTCTBHH YJIbTPpasBYKOBOrO NOMA MIA NOMYYeHHA aHAOPHyHOrO addexkta Tpe- 
yeTCaA MouTH 4-yacoBOh OTKHr mpH Temnepatype 85—90°. TlepBnunpre naTHa 
rupaTaluu OOHapyXMBaINCb Ha OOCHX MOBEPXHOCTAX FHNCOBOM MaCTHHKH, 
IHYeM B OOIbIUIeEM KOJMUeCTBe Ha TOM ee CTOPOHE, KOTOPAaA Aa bue OTCTOAMA OT 


1009 


HCTOUHHKA YJIbTpasBYKOBbIX KOmeOaHHh. MecraMd NpeHMyUleCTBeHHOrO BO3SHH 
HOBCHHA HauasbHbIX SABJeCHHH JerHqpaTauuu CJIyKHM TPeuLHHbI CManHOCT 
WapanuHbl, BMATHHBI HW Apyrne, Lake CaMble HHYTOKHBIE, CIeMbI M1aCTHYeCK( 
RecbopmMauun. Yuactku rpauH (010), MueHHbIe BUMMbIX H3bAHOB, B NeCPBbIX CT 
JMAX OllbITa OCTABaJIMCh, KaK MpaBMO, YHCTHIMH HW JeruApaTHpOBaJINCh JIMLWb Uf 
6osee JVIAMTeIbHbIX S9KCHO3HIUMAX. BHYTPH KPHCTaJIOB ake Ip VIHTeJbHC 
O3BYUHBaHHH MaCTHHOK ABJICHHA MeruypaTaluu 
KPHcTalIu3aluH P-cda3sbr He HaOwuOLa/HCb. 

TloppuueHve TeMMepaTypbI OMbITa MPHBeJO K CJ 
WytouluM pe3yibTaTam. Korga Bo3qyx B TepMocTa’ 
HarpeBasicad 0 55°, a W3MepeHHaad TepMonapolt Tem! 
paTypa moBepXxHOcTHOrO clos OOpasua AocTurasa 80 
Ne€pBHYHbIe OTMOKeHHA B-NOyrHApata mpHoopetas 
(popMy OJMHaKOBO OPHCHTHPOBaHHbIX MPAMOYTOJIbHb 
(buryp, HaNOMMHarollHX CBOHM CTPOeCHHeEM H3BeCTHY, 
CTPyKTypy «mecouHbIx yacoB» (puce. 1). Take xapa 
TepHbIe JJIa Tunca «pHrypbi JeruspaTaluu» B OTCy* 
CTBHe yJIbTPa3sBYKOBOrO MOJIA WOUyyaoTCA Ha cal 
HbIX IJIaCTHHKaX THMCa JIMIIb MpH HarpeBaHHu J 
120—125° (?). Muxkpockomuyeckoe MCCJ1eOBaHh 

J (puryp B OObIKHOBeHHOM HH MOJIAPH30BaHHOM CBet 
Puc. 1. Cxematuuecxoe HOKaSau10, YTO MO CBOeMy CTPOeHHIO M ONTHYeCKH 
us06paxenne buryp qern- CBOHCTBaM (purypp, OOpasyroujveca Ha ruice MO] BO: 
Apatayunu, oOpasyiouuxca MWCHCTBHEM YJIbTpa3ByKa, HHYCM He OTVIMYAIOTCH C 
B yJIbTpasByKOBOM Home Ha = (Puryp WerHApaTaluv, BOSHUKAaIOULMX MPH YKa3aHHbl 
rpana (010) kpuctama pre GOomee BbICOKUX TeMMepaTypax. | 
runca mpH Temmepatype 
OKpyxKawoulero  Bo3yxa, TakuM oOpa30M, BJIHAHHe YyJIbTpaakyCTHYeCKH 
Tpesbiiuaioulelt 55° KoNeOaHH BbIpPaxKaeTcH B JaHHOM CJIyyae B 3Haul 
TeJIbBHOM MNOHHKEHHH TOM TemMMepaTypbI, MPH KOTOPO 
MOXKeET HAYUHHATLCA Mpolecc NeruyApaTauun runca. OAHOM u3 MpM4HH 3TOrFO ABA 
HHA MOKET CJIY KUT, MO-BHAHMOMY, BbI3BaHHOe CJIaObIM YJIbTpa3BYKOBbIM MOVJIe 
CKpbiToe WucneprupoBaHHve NO JlecbeKTaM pelleTKH, KOTOPOe H cmocoObcTBYE 
pa3sBUTHIo 3apodbuueH TeruApaTalHyn. 

TlpoqenaHHpe HAMM MpeABapHTeJIbHbIe OMbITbI MOKAa3aJIH, YTO eruypaTay 
ruica H mepexod ero B a&-NOYrHApaT MOryT MpOHCXOUTh He TOKO B BOAHOL cpe 
wie, KaK 9TO NPHHATO OOIUHO CUHTATh, HO H B HeliTPaJIbHbIX KUIKUX Cpemax - 
riniepuue, Macax HT. 1.— mpu Temnepatypax He HuxKe 105—110°. TlostTom 
(JIA BbIABJICHHA POJIH YI bTPasByKa B KPHCTAJNH3aUH a-nOJyruyApata B pewe4rt 
WerHApata BO BpeMA OOJIYYeCHHA MPOBOAMOCb HarpeBaHHe B TpaHcopMaTOpHa 
Macuie. JJeruapaTawHH runca HM XapaKkTepHbIX UHrmooOpasHbix OTOMKeHH 
a-(ba3bI Ha MOBEPXHOCTH OOPaslOB He OblwlIO OOHAPY2KeHO B STUX YCOBHAX Wax 
mocle MHOroyacoBoro HarpeBaHHA BIIOTh JO Temmepatyp, Omuskux K 100 
Tlo-BuyquMomy, Ha Mpouecc KPUCTaINM3ZalNH a-NOyrHApata yJibTpPasByKOB 
mole Ca60H HHTCHCHBHOCTH He OKa3bIBaeT TAKOPO Pe3KO BbIPaKeHHOLO BJIHAHU: 
KaK Ha KPpUcTalH3anuio B-nomyrugpata. 


t (001) 
| 


Apsamacckuwit rocyflapcTBeHHBIit Tlocrynuso 
NeqarorHaecKHH MHCTHTYT 27 Ill 1959 


HWMTHPOBAHHAS JIUTEPATYPA 
1B. A. 30m20T0B, Kpucrannorpabus, 3, Bs. 2, 237 (1958). 
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floxaagp Akagemun nayr CCCP 
1959. Tom 127, Ne 5 


XHMHA 
Uneu-koppecnonzent AH CCCP H. B. AFEEB u B. Wi. UWIEXTMAH 


HEKOTOPBIE SAKOHOMEPHOCTH OSPA3OBAHUSA COEAMHEHMM 
| PEHUA C MEPEXOAHbIMM METAJIJIAMM 


B npeqsiqymei padore (*) OTMe€YalaCb CKJIOHHOCTh peHHA K OOPa3s0BaHHto 
aye OHHAPHBIX CHCTeM o- HM y-(pa3, OOsaalOUHX POACTBEHHbIMH KPHCTaJVIH- 
KHMH CTpyKTyYpaMH HM HMEIOULMX WIMpoKoe pacnpocTrpaHeHue B pa3JIHUHbIx 
HHbIX H TPOHHbIX CHCTeMaX MepeXxOJHbIX MeTas0B. B cBaA3M C 3THM, PeHHe- 
@ JBOHHbIe CHCTEMBI 'ABIAIOTCH G6vla- 

PHATHBIMH OOLEKTAMH WIA U3y4eHHA UAC ta 
POAbl STHX COeHHEHMH. ¥-(a3bl 


eCTaBJIAIOT COOOH coelHHeHUA CO 9&8 z b 
DyKTypoH Tuna a-Mn (kyOnueckaa " Sige om oo 
beMHOUeCHTPHPOBaHHad peleTKa Cc “me | 2 eee eae pes 
CJIOM aTOMOB B AYelKe paBHbM 58). S3se ZS SEs 
DYKTYPHbIN Tun a-Mn xXapaxktTepu3y- 

“A TEM, UTO ATOMbI PacnONaraloTca B 

STBETCTBHH C CuMMeTpHeii mpocrpan- 2 (2) X ie ae ) 
3eHHOH rpynnpr J 4 3m B uacTHBIX 1x | 2782) | 
BUBAJICHTHBIX MO3HIMAX 2a), 8(c), 3.Dy | 2,49] ¢ 2,75 
(g), 24(2’), mpuyem 10 nosnunam 8 (c) A : ee ie | 

a) +8(c)) coorsetctTByer HanOoubUIMit 3 Ds ae J 
OMHBIM OObem (7). B tTadz. 1 mpex- 14 2,49) ) 
ABJICHbI JaHHbIe pacueta WIA CTpyK- eres 2,96 

DbI a-Mn, noKa3bIBaloulve, YTO MO3H- 24 (g) Di : i Sos 2,64 

AM (a) H (c) OTBeYaloT cpeqHHe Mex- 2D. | 2’5! 

oMHble pacctosHua Ha 5,4% Oounbule, oer bance 

M mo3sHuuusaM (g) u (g’). B coorsertct- ; ‘ se Aa 2,64 
HM C STHM H3y4eHHe ynopaqoueHHa oA 2'69| 

pas_B cuctemax Mo — Cr — Fe, Ti—_ 94 (g’)p,|_ 4D, | 2.45 

—Co, Ti — Re noka3ano0, 4TO aTo- 2D (2,54 12,57 

I KOMNOHEHTA, OOaaroulero OOvIbILIHM 2 Di 2,66 

OMHBIM payMycoM, pacnoOJlararoTca : = 224 

@HHO B mosuuuax (a) u (c) (*°). - 

OMe TOTO, CpefHHe cocTaBbl y-(pa3 p= a 100 —5, 36% 


TyT ObITb BbIParxKeHbI (OPMyaMu TH- 
® Mo;,FeseCrjs; Reas Ti,, uv T. n. ( ), 
KOTOPBIX CyIeqyeT, YTO KOJIMYECTBO ATOMOB KOMMOHEHTA C OOJIbIIMM aTOM- 
IM pajiuycom (Ta. 2) mpuMepHo paBuHo 10,T.e. uncHy nNO3sHUMH Cc HaHOoub- 
iM ATOMHbIM OObeMOM. 

Ucxoga 43 9TOTO, MOXKHO MPeAMOMORKUTb, YTO B PCHHEBLIX OHHAPHbIX CHCTe- 
X CKJIOHHOCTb K OOpa30BaHHlo y-a3 B 3HAYHTEIbHOH CTeNeHH OMpedeAeTcA 
3MepHbIM (pakTOpOM. BewH4HHa OTHOCHTe/bHOH Pa3HHLbI ATOMHBIX PaMyCcoB 
A3MepHHIH (akTOP) QA MepeXOAHbIX METAJIJIOB B PCHHEBEIX CHCTeMaX Opa 
ccuHTaHa C HCMOb3O0BaHHeM JaHHbIX Tao. 2 no dopmyvie 

pues Rme— RRe 100%. 
RRe : 


{044 


3aBucumocTb P oT HOMepa Osrpynnp 3JeMeHTa B WepHOMyeCKOH C) 
creme suliemenTos JI. HW. Menyeneesa npeyctaBiena B Buse rpadpuKa (puc. | 
Ha KOTOPOM OTMCYCHBI Te MeTAJIJIbI, KOTOPbIe COraCHO JIMTepaTYPHbIM JaHHb: 
(8-14) o6pa3yioT CoeqMHeHHA C peHHemM. PaccmotpeHve sToro rpaduka MoKa3sK 
BaeT, uTO y-(ba3a OOpasyeTca TOMbKO c TemH MeTasuiamu 1VA, VA, VIA no, 
rpylm, KOTOPbIe HMCIOT MOJIOXKUTEMbHbIM PpasMepHbIH (akTop, T. e€. OOMbUIE 
aTOMHBIi pauyc, vem penuli (Tr. e. Ti, Zr, Nb, Ta, Mo, W). Metaaupr 1 
93THX_2Ke Tpynnl MepHoHyecKOH CHCTeMbI C MCHbINMM ATOMHbIM paf{HyCcoM, Ye 
y Re(t.e. V w Cr) He o6pa3yk, 
y-cba3_ B OMHAPHbIX CHCTeMaX. , 
cayuae HEOOJIbIIOH Pa3HHLbI ATO! 
HBIX pakuycos (oKolo 2% ana WV 


WA CsI 2 


ATOMHbIe pamHycbl MepeXOJHbIX IJICEMeHTOB 
(B A) (%) 


u W) y-cbasa OOpa3yeTca B TBE} 
WA |VA |vwiA | vn A|vu1A|viB|viIC OM COCTOHHHH NO NepuTeKTOH, 
Hoh peaxunH (7°,17). B 4 
Ke BPeMA JWI 3JIeMeHTOB (T, 
prabebrabeapractarnge aan vor 
40'zr | 44 Nb| 42 Mo|43(Tc)|44Ru/45Rh|46Pd  / 5% H BBILIe, OTMEYaeTCA BI 
1,60 | 1,45 | 1,39 | 1,36 | 1,34} 1,34] 4,37  Aetenue y-basbr 43 AKHAKOrO C 
72 Hf |73Ta|74W |75Re|760s|77Ir |78Pt CTOAHHA MO MepHTeKTHYECKOH P) 
4159s] 1,46 (041, 405i See compe oumimes aKILUH (Gite), Buyumo, 3TOL 


*Ke CIEMYeT ORKULATh B CHCTEME 
Re — Hf u Re — Ta, AuarpamMMbl COCTOAHHA KOTOPBIX ellie He H3yUeHBI. | 
TpOHHbIX CHcTemMax 6e3 yuacTua Re, B KOTOpHIX OOHAPyKUBaeTcA y¥-(a3za, CTO! 
yYHBan JOTemMepatyp miaBsenua (%,°,°), COOTHOLMIeHHe ATOMHbIX paflMycc 
KOMIIOHEHTOB TAaKKE YJOBJIETBOPACT OTMEYCHHOMY TIpaBHsty. HanpuMep, B CH 
temax Mo — Cr — Fe, Ti — Co —Cr, Ti — Cr — Fe atoms: Mo u Ti uM 
OT ATOMHBIL paguyc Ha9,9%, 15,4% u 15,9% 
COOTBETCTBEHHO OOJIbUIHH, YEM CPeXHHH aTOM- 
Hb =payHyc OCTaJIbHbIX JIBYX ' KOMIOHEH- 
TOB. 

OyHakO OpIIO Obl HEMPaBHJIbHbIM CUHTATH, 
YTO CYLeCTBOBaHHe HM YCTOHYHBOCTh y-da3 
UeJIMKOM KOHTPOJIMpyeTCA pa3MepHbIM (bak- 
TOpOM. CulelyeT YYMTHIBaTh TAaKKe BJMAHHE 
3JIEKTPOHHOH KOHICHTPallHH MOXOGHO Tomy, 
Kak 9TO H3BeCTHO JIA o-cthas (7). CBa3b c 
SJIEKTPOHHbIMH KOHICHTPallHAMH YCMaTPUuBa- 
eTCA mpeke Bcero B OTOOPe KOMMOHEHTOB, 
oOpa3yiollux y-cbasy. OXMH H3 KOMMOHEHTOB 
(Kak H Y o-(a3b1) OOA3aTeEMbHO NPHHAMIEKUT 
VIIA umm VIII nogrpynne, B TO Bpema Kak tr. onenent 
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OCTaJIbHbI€ KOMMOHEHThI OTHOCATCH K IVA, VA, 
VIA nogrpynne. Sto o6ecneynBaeT Ws 
y-(ba3 SJIEKTPOHHY!O KOHUCHTPalluio, 6.1M3- 
Kyio K 6,5— 7 90./aToM. Bpita yxe oTMe- 
yeHa (1°) 3aKOHOMePHOCTb, COrlacHO KOTO- 
poOH cocTaB y-(ha3bI COOTBeETCTBYyeT Goulee BEI- 
COKOH 9SJIEKTPOHHOH KOHIeHTPallHH, 4em coc- 


WA VA VIA VITA VITA VITB WC 


Puce. 1. Caa3b MexK,y OTHOCHTEIbH 
Pa3HOCTbIO ATOMHBIX payHycos 2u1eMe 
TOB H HX CKJIOHHOCTbIO K OOpasoBaHI 
O- M x-(ha3 B PeHHEBbIX JBOHHBIX CY 
TeMaxX. @—B CHCTeMe oOOpa3yeT 
x-asa, 6 —B cucTeme oOpasyer 
6-(a3a, 6 — B CuCTemMe 


oOpa3yioT 
o6a coeuHeHHA, 2@—B cucTeme 


TaB o-(pa3 (Mp OOpa3s0BaHHu STHX CcoeHHe- 
oOpasyetca coequHeHHit 


HHH B OHO CHCTeMe). 

B pafe cHcTeM nepeXOMHEIX MeTaIOB s-*hasbI CYUIeCTBYIOT COBMeCTHC 
C y-a3saMH, HM 9TO MOSBO/IA€T YCTAHOBHTb OMPeeeHHYIO CBA3b Mex 
STHMH = COeAMHEHHAMH. C OHO CTOPOHI, HMeeT MECTO CXOCTBO B pé 
MO/OXKCHUM ATOMOB B S/IeMeHTAaPHOH syelixe (*, 1°) u, c Apyrol cropouBr, cocT 
o- HM y-(ha3 NOXYHHAeTCA OTMCYCHHOMY BbILe MpaBHJy S/IeCKTPOHHOH KOHIeE 
palluH. CylecTBoBaHue o-(a3 B PeHHeBBIX JBOMHEIX CHCTeMaX, KaK 9TO BUI 
u3 puc. 1, He MOxeT ObITb CBASAHO TOMbKO C pasMePpHIM (akTOPOM, NOCKONB: 
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a3sOBaHHe o-:)a3 MpOHCXOAMT MpH 3HayeHuAX P, MeHsoulMxca oT +17% 
e — Zr) no —8% (Re — Fe). 

| MoxkHO yKasaTb, OMHAKO, 4TO KOrla pasMepHbIi (akTOpP O1H30K K 5%, T. e. 
(BEJMYHHE, XapakTepHsyiolleH Pa3HHWy M@xXaTOMHbIX PaCCTOAHHH B AyeHKe 
Mn (ra6u. 1), CKJOHHOCTh K O6pasoBaHHlo 3-(ha3 yYMeHbIIaeTCH HU OLHOBpe- 
HHO YBeCJIMUMBaeTCA CKJIOHHOCTh K OOpa3z0BaHuto y-(ba3. Tak, B cHcTemMe Re— 
o-asa He OOHapyxeHa (4), B cucremax Re — Nb u Re — Ta o-caspi 
TOMYHBbI JIMWb OT TOUKH MulaBeHua fo ¢ > 1200°C (°). CneqosatenbHxo, 
9THX YCJIOBHAX OOpasoBaHHe o-(pasbl NOAaBMAeTCH, MOCKONbKY CTPyKTypa 
asbl IPH aHHOW BeM4YMHeE PasMepHOTO (pakTOpa OKa3bIBaeTCA Mpeyno- 
‘MTeJIBHOH. 

| BcBs3H C H3JIOXKCHHBIM, MOMKHO ClleaTb CICIYIOULMe 3AMCUaHHA OTHOCHTEIbHO 
Mpompl y-cbas. OOpasoBanue y-ha3 B ABOMHBIX PCHHeBbIX CHCTeMax C Mepexos- 
pPIMH MeTaJJaMH MPOWCXOAUT MPH YCJIOBHN, YTO BTOPOH KOMMOHEHT MpHHasue- 
ur K IVA, VA uan VIA nogzrpynne nepvoguyeckoi cucTempl HM OOsayaerT 
JIbLIHMM ATOMHBIM paQHycoM, 4eM peHHi. B 9TOM MIpOABJIAeTCA JBOMCTBeEHHAaA 
upofla THX (has, KaK COCAHHEHHH, CYLeECTBOBaHHe HM YCTOMYMBOCTb KOTOPbIxX 
peleaeTCA B paBHOH Mepe pa3MePHbIM PaKTOPOM H MpaBHJIOM 3JIEKTPOHHbIX 
HIeHTpalul. CooTBercTBHe XHMHYeECKOrO CocTaBa y-(:ha3 ONPeeeHHOH CTPyk- 
ypHOH PopMy.vie, CBA3AHHOH C Pa3MePpaMH ATOMOB KOMIOHEHTOB, YKa3bIBaeT Ha 
XOUCTBO c cpasamu Jlapeca. Hapsay c astTuM y-cba3bl NO HEKOTOPbIM NPH3HakaM 
WIMAKAIOTCA C o-(ha3aMH, CYULeCTBOBaHHe KOTOPbIX B OO/IbUIeH CTeENeHH CBA3AHO 
9JIEKTPOHHOH KOHWeEHTpaluen. Takum oOpa3oom, ¥-cpa3bl 3aHMMAIOT MPOMeXKyTOU- 
oe MOsIO*KeHHe Mexy JlaBec- HU o-cba3zamu. 

IIpu 9TomM culekyeT OTMeETHTb MH OTIMUNA y-cba3br OT OOe€HX YKa3aHHBIX (a3. 
apaKTepHO, 4TO y-ba3bI HMeIOT 3HaYHTeJIbHO MeHbIUee PacnpocTpaHeHue, 
em JlaBec- u o-cba3br. CorsacHo JIMTepaTyPHbIM JaHHbIM, TOJIbKO peHHH cmocoGeH 
Opa3O0BbIBaTb J[BOMHbIe COCMMHEHHA CO CTPyKTypow Tuna a-Mn. STO cBueTeb- 
TBYe€T O OOulee 2KeCTKHX YCJIOBHAX, OFPAHHYHBAIOULHX YNCIO MeTAaJJIM4eCKHX 
CTEM, B KOTOPbIX MOryT MOJy4aTbCA COCAMHEHHA BTOTO THMAa. Ocobasn CKJIOH- 

CTb P€HHA K OOPa3s0BaHuIo y-(ba3, BEPOATHO, CBA3AHAa C TEM, UTO STOT META 
PpHHaIexKUT K TOM *%Ke NoOsArpynne nepHosuyecKoOH CHCTeMBI, UTO H MapraHell. 

Jjasee W3BeCTHO, YTO COCTaB 9o-()a3, KPHCTAaJIJIM3YIOULMXCA B JIBOHHbIX H 
POHHbIX CHCT€MAX, OKa3bIBaeTCA Pa3JIMUHbIM B 3aBHCHMOCTH OT MOJIOKeHHA 
OMNOHEHTOB B MepHomuyeckon cucTeme JI. VU. Menyzeneespa. STO MpHHATO OOb- 
CHATb TEM, UTO o-(Pasbl, KAK H OOBIUHBIC IJIEKTPOHHbIe COCAHHEHHA, XapakTepH- 
YIOTCH ONpeeeHHOH KOHUEHTPallHeH BHEIIHHX IJIEKTPOHOB H QJICEKTPOHHBIX Ba- 
aHcui. CoctaB y-cpa3 OTBeYaeT MPHMePHO NOCTOAHHOH CTPyKTYPHOH copmyule 
O BCeX CHCTe€MaX, UTO MOKA3bIBA€T MCHbINIee BJIMAHHe 9JIEKTPOHHbIX KOHI[CHT- 
aun. 

Uuctutyt metannypruu um. A. A. Balixogza Tlocrynuso 
Akamemuu Hnayk CCCP 20 IV 1959 
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poOoTe (°), J. Metals, 8, 10;1412 (1956). 97 D. Shoemaker, CB. Shoenraker, 
 C. Wilson, Acta Crystallogr., 10, Ne 1, 1 (1957). 
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XHMH, 


: 
Ugeu-koppecnongent AH CCCP K. A. AHJ/PHAHOB u B.B. ACTAXHH 
CHHTE3 HEKOTOPbIX TPHSTHJICHJIOKCHAJIKOKCHTHTAHOB 


B mutepatype Obluid ONuCaHbI TeTpakuc-(TpHaIKU(apHu)CHOKCH)-THTAaH: 
(i-*). CoemuHeHHa, COJepKallive OMHOBPCMeCHHO TPHaJIKHJICHJIOKCH- H aJIKOKC} 
rpynnmbl, He H3y4eHbI. ; 

Kak yka3biBaJl0Cb B JINTepaType, TPuaKUJI(apHJI) CHJIOKCH-Fpynlibl B TeTpé 
KHC-(TPHaJIKHJI(apHJ1)CHJIOKCH)-THTaHaX OGJlafaloT SHAYHTebHOM TUAPOJUTE 
YeCKOH YCTOMUMBOCTbIO,—— HecpaBHeHHO Ooviee BbICOKOH, YeM FHAPOMMTHYECKa 
CTOHKOCTb aJIKOKCHIpyIIN, CBA8AHHbIX C THTAHOM. IlosTomy MpexcTaBsAeT OOUIE 
WOH HHTepec H3YYHTb CBOMCTBa COeMMHEHHH, COLepxKalllMX OJHOBPeMeHHO Tp¥ 
AJIKWJICHJIOKCH- HM aJIKOKCH-rpyNmpl. 

B 1958 r. oHMM H3 Hac Obl ONMCaH CHHTe3 TPH-(TPHMeTHJICHJIOKCH)-OyTO 
KCHTHTaHa, CHHCTBEHHOFO MpeACTaBHUTeIA STOFO KJlacca COC MHEHHH, KOTOPBI 
ObIJI MOJYYeH MeTOJOM STepHuduKaluu TPH-(TPHMeTHJICHJIOKCH)-XJIOPTHTaHa Oy 
THJIOBbIM CIHPTOM (1). OHakO 3TOT MeTOJ H3-3a TPYAHOCTH NOJYYeHHA TPHaJ KH 
CHJIOKCHXJIOPTHTAHOB ABJIACTCA MaJIOQOCTYNHbIM. B cBA3H C 3THM B HacCTOSIILe} 
HCCJI€QOBaHHH OblJia H3yYeHa BOSMOMKHOCTb CHHTE3Aa TPHITHJICHJOKCHAaJIKOKCHTH 
TaHOB MPH HeMOCPeACTBCHHOM B3aHMOJeHCTBUUM TPHSTHJICHJIaHOa C 6yTHOPTO 
THTaHaTOM H MIpPOMHJIOPTOTHTaHAaTOM. 

HecmoTps Ha yKa3aHua B luTepatype (*), ITO peak Mex Ay OyTHIOPTOTHTA 
HaTOM H TpH@eHHJICHAHOJIOM MPHBOLHT K MOJIHOMY 3aMelIleHHIo BCeX 6yTOKCH 
rpynl Ha TPHPeHHJICHIOKCHIpynnbl, HaM yaJlOCb NOKa3aTb, YTO NP B3anMojeH 
CTBHM TPHSTHJICHIaHONa C OYTHJOPTOTUTaHaTOM HM NpONUJIOPTOTHTaHaTOM B pH 
CYTCTBHH MeTAJIJIMYeCKOFO HaTPHA Kak KaTaJM3aTOpa peakUuA NepestepupuKa 
WWMM MpOTeKaeT HE TOJIbKO B CTOPOHY OOpa3s0BaHHA TeTPakuc-(TPUSITHNCHOKCH) 
THTaHa, HO MH MPOAYKTOB pa3sJIMUHbIX CTeNeHeH 3aMeILCHUA, YTO 3ABUCHT OT COOT 
HOWECHHA PearHpyrolUlHX KOMMOHEHTOB. ' 

IIpu BsaumojelicTBuM OyTHAOPTOTHTaHaTAa H MpOMMOpTOTHTAaHAaTA C TPHSTHU 
CHIaHOJIOM peaKIHA MpOTeKaeT NO ypaBHeHHI0: 


N 
THOR), 40 CAHpSiOHm > [(C2H5)sSiO],, Ti (OR),_, + 2 ROH, 


rie R — Cae Gio nee ee ‘ 

B xofe u3y¥eHHA STOH peakILWH Opi BEIZeNeHbI TPU-(TPUSTHJCHIOKCH)-6y 
TOKCHTHTAH B koOwMuecTBe 46% OT TeOpHH, LU-(TPHSTHJCHIOKCH)-ZHOYTOKCHTH 
raH (34%), Qu-(TpusTHsIcHOKCH)-AuNponoKcuTutTan (21%). PusnyeckHe KOH 
CTAHTHI, BLIXOA WH WaHHble aHaIH3a NOJYYeHHbIX TPHSTHICHOKCHaIKOKCUTHTAa 


HOB lipejicTayleHbt B Ta6w. 1. PuqponuTuyueckaa ycToHuMBocTb 3THX COeAHHEHHI 
H3yuaeTca. 


IKCHeEpHMeHTAAbHAA WACTh 


1, Cuntes yu-(TpusTuscustoKcu)-qu6yToKcuTuTaHa. B lkon6y c enouHEn 
nedierMaTopoMm womemasocb 105,6 r (0,8 r-mon) ‘TpusTuicuiaHona 
T. Kan. 70°/18 MM, 1791,4338, 136 r (0,4 r-MO) OyTHJOpToTHTaHaTe 


T. Ku. 165—167°/4 wm, n201,4924 u 0,02 r natpus. Cmecb mMefnenno Ha 
rpeBaylacbh, MOKa TeMMepaTypa OTXOZAMMX MapoB He JocTursa 118°, Ororua. 
4044 


54,2 r (91,7%) 6yrunoBoro cnupTa B Mpeyesax Temnepatyp 118—120°. 
(ppakUMOHHpOBaHHH No BakyyMOM NovyueHo 61,2 r (34%) gn-(TpusTHu- 
OKCH)-AnOyTOKcHTHTaHAa c T. Kun. 182°/4 mM; a 0,9517; nd 1,4758. 
2. Cuntes Tpv-(TpasTHicusoKcn)-6yToKcnTuTaHa. Peakuna mexyy 68 r 
» T-MOJ1) OyTHJopToTHTaHata u 79,2 r (0,6 r-Mou) TpHaTHCHIaHOWa B 
eyTerBHi 0,015 r Hatpua npoBoxusacbh aHanormuHO Mpesbiyme. Otorua- 


Ta6Gaunat 

ia 

| Of MR Hatigzeno,% BriyucneHo,% 

|| ewe 20 20 5 

Ee ap a, KR 

| Haliyze- |Bbi4uc- 2) 

| 8 uo | meno | 2| C H | Lae Colm | Sto tea 
bBo , oO 


| 
182° | 41,4758 | 0,9517 | 135,09 


( 
174—177| 1,4687 | 0,9878 | 152,55 


(3) 
~—-/444—146} 14,4800 | 0,9680 | 125,60 
y} (4,5) 


133,94 | 34 | 53,24 | 10,65 | 13,25 | 10,27 | 52,63 | 10,52 | 12,28 | 10,52 
151,93 | 46 | 51,79 | 10,49 | 17,23 | 9,48 | 51,37 | 10,50 | 16,34 | 9,33 
124,68 | 24 | 50,40 | 10,72 | 12,48 | 11,2% | 50,46 | 20,28 | 13,08 | 41,24 


IIpumeyauue. I = [(CyN5)3SiO}eTi(OCyHo)e; Il = [(C2H5)sSiO}sTiOCyHo; 
=[(C2Hs5)3SiO]eT i(OCs 72. 


~b 39,9 r (90%) OyTHOBoro cnupra mpu Temnepatype 117—119°. Ipu 
‘yYyMHOH MeperouKe oTorHavioch 47,3 r (46%) Tpu-(TpHaTHJICHOKCH)-6yTO- 
iTHTaHa c T. Kun. 174—1779/3 mm d;° 0,9378; n> 1,4687. 

3. CuHTes u-(TpH3STHJICHNOKCH)-2uNponoKcuTuTaHa. Cmecb 113,6 r 
4 Y-MOJI) mponusoproTutanata, 105,6 r (0,8 r-mMom) TpHoTuucHaHOua 
),02 r HaTpHaA MocTeneHHO HarpeBaJiacb, Moka TemMMepaTypa He OcTHr- 
99°. OrornaHo 45,7 r (95%) nponunoporo cnupta. I]pu BakyyMHo ne- 
‘oHKe nonyyeno 36.1 r (21,0%) gn-(TpHoTHcunoKcH)-{HMponoKcHTHTaHa 
* kum. 144—146°/1,5 mm; d;° 0,9680; nf 1,4800. 

Bce cHHTe3bl MpOBoANuch 6e3 AOcTynNa Baru BO3LyXxa. 


Tloctynuso 
16 IV 1959 
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r. JI. PAJIBYEHKO, A. H. KOPHHJIOB, 5. H. THMO®EEB u C. M. CKYPATOB 
CTAHJAPTHAS JHTAJIDNUAA OBPASOBAHYA OKHCH BOPA 


(IIpedcmaeneno axademuxom B. H. Kondpamvecoim 7 IV 1959) 


CraHfapTHasd, SHTaibnud oOpasoBaHua BO; ABJIAeTCA GyHJaMeHTaJIbH( 
BeJIHYHHOH B TePMOXUMHH CoeAMHeHHH Gopa. Onpeyedenne ee CBxA3aHO C OOF 
IUHMMH 9KCIe€PHMeHTaJIbHbIMH TPYAHOCTAMM, BCJIENCTBHe Yero HMEeIOLLHe 
B wlMTepaType 3HayeHua (171%) He cormacyloTca Mexyy coOoH (kpaiune | 
Hux— 270, —368 KKa/Monb). BpiOpaTb HaflexKHoe 3HaveHHe He MpelcTaBsAe 
CA BO3MOXKHbIM, TAK KaK B OJHOM yacTH padoT (!-°) HeIb3A YYeCTb OWIHOOK, BI 
3BaHHbIX MOOOUHbIMH Mporleccamu, a O Apyrow uacTu (!°-!%) — HeT cBeqeHH 
MOSBOJIAIOWLHX OWCHHTb TOJIYYeHHbIe Pe3yJIbTATHI. 

B HacToalleH cTaTbe CooOulaeTcA 06 9KCNEPHMeHTAJIbHOM ONPeeJIEHHU JTC 
BeJIHUHHbI TPEMA He3aBHCHMbIMH NYTAMH, MPHBeAIWHMM K OMHOMY HM TOMY 4% 
(B mpemeax morpeuiHocTeH H3MepeHHH) pesyJIbTaTy. | 

Jia KaJIOPHMeTPHYeCKHX ONPEeJICHHH MCNOMb30BaIHCb Ba OOPa3zlla aMOpe 
HOrO Oopa, COsep2xKaBUIerO JIMUIb CeMb KpHcTamiMueckoH cbasp. Tlocue yy 
JIGHHA aCOPOMPOBaHHEIX Fa30B B OOpasue | ObiviH HalieHbI CleLyIouNe Mp uMec 
O — 0,23%, H —0,12%, N —0,005% u Ca, Mg u Cu—B_ cymme. oko) 
0,01 %; o6pasey 2, nomyueHHpIli Tak xe, Kak u 1, comepxan 99,3% +0,4% Go] 
HM OblJI «CMe€KTPaJIbHO UHCTHIM». 


QKCNeEPHMEeHTANbHAAH YaAcTh 


l1.ComxxeHue OOpPpa B KuCNOpPORe. Comxenve npoH3sB0y 
JOCb O€3 BCNOMOFaTeJIbHbIX TOPIOUHX BeLeCTB, YTOObI U36eE%KAaTb OWIMOOK, CB. 
3aHHbIX C HEMOJIHOTOH HX CrOpaHHA B MPHCYTCTBHH Oopa, BO3MO2%KHbIM B3aM 
JeHCTBHeM C OOPOM MPH BbICOKHX TeMNepaTypax H HEKOHTPOUpyemon ruApaT 
une BeOs. Onbirbl MpoBogHNcb CeqytoulLuM O6pa3om: HaBecky 0,17—0,25 
6opa (oOpasel, 2) B KBapleBo YaleuKe HarpeBauu mpu 1000° oKon0 3 Mu. M 
JI@HbKOM SJIEKTPHUeCKOM MeubIO B KaOpHMeTpuyecKOH GomG6e mpH 7 aTM. KH 
nopoga. Bop cropan na 35—40%. KosuuectBo o6pa30BaBulelica OKUCH 60] 
BBIMMCIAIH MO pe3yJIbTaTaM B3BeLUMBaHHA YalIe4YKH C BeLLeECTBOM JO HW MOC. 
onbita * (B yCJIOBHAX, HCKMOUVAIOWINX THApaTalluto) u onpekenenua HeOoMbINK 
uactu oKuca (0,3—1,7%), ucnapuBuieroca v3 4yalleuKu BO BpeMA Onbita (H 
JleT OKHCM OOpa Ha BHYTPeHHHX YaCTAX GOOMObI pacTBOpANM BOAOH u pacTBK 
THTPOBaJIM UeIOUbIO B MPHCyTCTBHM MaHHuTa). ae} od be 

AHaJIM30M OMBITHBIX aHHBbIX YCTaHOBJIeHO, UTO Ipu Topenun Sopa nomyya 
CA TOJIbKO OMMH OKHCe — B2Os, u OUIMOKOM OT YacTHUHOrO cropaHUA CcosepxK 


ilerocaA B OOpe BOZOpOsa MO2KHO npeHeOpeyb. Ha ocHoBaHuN NATH ONpeNeeHI 
yCTAHOBJIeHO: 


AH 6p BOs (erexny = — 298,7 + 1,8 KKan / Moab. 


3yecb, KaK 4 BO BCeM TeKcTe, sHa¥eHHa AHo6p oTHocaTca K 9 = 25° n P 
= 1 arm.; mpunato: 1 Kaa = 4,1840 a6c. mx.;, craHfapTHoe cocToaH 


94 
* Onpesenenve oxucn 6opa o6pa6orKolt peakWMOHHOli MaccbI BOgO! c TOCeRyIOUMM THTT 
BaHHeM OOPHOl KMCNOTHI HeHaZexKHO H3-3a4 TpyAHOCTH MOMHOFO U3BAeUeCHHA 3 Hee OKUCAa. 
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Oopa — KpuctasimyecKoe; A mpeBpauleHHt Bamopp= Bupucr AH = 
0,4 kkau/r.at ('*). Horpemmocru pesybraTos Bblpaxalorcs YI BOeCHHOL 
ApaTuynonw ommOKoh cpeyqHero. 
‘2, Ipamoe onpeqeneuune TennaoTH 06 pazs0BaHH A 


HTpuka Gopa* u pacuert AAs BOs c uCNOAK3S0BaHH- 
mM HafeKHO yCTaHOBMeHHOrO 38HaYeCHUNA TeENAOTH 
peHHH HUTPUAa Oopa (**). Peakuna mex~y Oopom u a30TOM 
OHa AIA KaJIOPMMeTpUH, Tak Kak He COMpoBoxaeTcA NOOOUHbIMH Mpouec- 
MM: H3BeCTeH TOJIbKO OJMH HUTPHA Oopa — BN; HeOoubumme mpumecu O, 
ju N B mpenapatax Oopa He MellaioT ONpesereHuI0; HUTPUA Oopa HerurpocKo- 
HqeH. 

| Peaxunto npoBoyusiu B KaslopuMetpuyeckolt GomGe c aeKTpHuecKOli MeubIO 
a 10 aTM. a30Ta, OWHMeHHOrO oT KHeOpoya u BogE. Hapecky 0,2 r 6opa 
pasell 1) B KBaplleBoM crakaHunke HarpeBasu mpu 1300° oKow10 3 Munyr. B atTux 
JIOBMAX B HUTPHA MpeBpalilaocb oKoI0 40% Gopa. KonnuecrBo 06pa30BaB- 
i HATpHAa Oopa BHIYHCAH MO pe3yJIbTaTaM BSBEIIMBaHHA CcTakKaHuHKa 
BEILECTBOM JO HM Mocae onbira. PentrenorpatbuueckuM ucceqOBaHHeM MIpo- 
KTa peakiluH ObIO yCTaHOBJIeHO HaWuHe JIMUIb OHO KpucTaMuecKoH 
yKTypbl — rekcaroHaJIbHOH MOZu@uKalwun BN. 

Ws socbmMu onpesenenuii Halizeno: 


AHos BN=— 60,7 + 0,34 kkaa / Moub. 


MOMHUpya 9TOT pesyubtTarc AH=—90,2 Kkaa/Monb JIA peakiluw ropenua 
TpHfa Oopa (1), umeem: 
BE sp By Og (crexn) = — 301,8 + 1,4 kKan / Mom. 


eo llpamoe onmpewzenenoue TenwAOoOTH O6paszs0BaHU a 


Md, uw pacuet Ags, B,O; c ACNOAbZSO0BaHHeEM Hae XKHO 
STAHOBACHHHX 3HAYCHHH TENAOTH TUAPOAUNBA BCls 

RTremloTrn. pactrspopeuusa BOs *) un TenaoTr 06 pia3o- 
aHHA HO u-pactBpopa HCl cootTrspetTcTtrBywmekh KOH 
eHTpauun (1). 

IIpu s3aumofelictBun Oopa c Xs0poM nosmyyaetca ToubKO BCls, npuuem 
CleMHuH He OOpa3yeT coeMHEHHH C XJIOPpHCTbIM BOJOpogom (*'), Bcerga co- 
p2Kall[MMCA KaK IIPHMeCb B XsIOpe. OnbiTbl NPOBOAWIHCb Cu1eLyIOuLuM OOpa3som: 
Becky 0,04—0,2 r 6Gopa (o6pa3ey 1) HarpeBanu npn 450—5S00° B TeyeHHe 
-10 MMH. B KBaplleBOM CTaKaH¥HKe SJIeEKTPpHYeCKOH NeubIO B KaJIOPHMeTpH- 
ckoH Oom6e pu 6 aTM. TilaTebHO BbICyWIeHHOrO xsiopa. Ilocme yqanenua 
30B 43 GOMObI B3BeLIMBAHHeM KBaplleBOro CTaKaHUHKa ONpeNeJANIH KOJIMYECTBO 
mpopearupopaBiiero Gopa, coctaBanBuiee OOnINHO 0,2—0,3% oT HcxO,HOLi 
Becku Gopa. K u3mMepeHHomy TemJIOBOMy dipeKTy BBOAMIH HeOOJIbUIyIO Mm0- 
apky (1 Kam) Ha rugzpomu3 BCl, Bo Bpema onbita. B 3aBMcHMOCTH OT uCcxOg- 
Mf HaBeckH Oopa B OomOe .moce peakHH coyepxKasicA uM TOMbKO BCs, 
mu cmecb BCI; C MOCTOAHHbIM KOJIMUeCTBOM BCl., (o6bem OomOnI 260 cm?). 
) pesyIbTaTaM OMBITOB MoOyyeHO (noce 7 onpeyeteHuH a, mnocle 5 


peqeeHHH 6): 


a Ns be BCl, 4. = —102,94+0,6 KKan/ Mom 
6 AH 6, BCl,, =—97,0+0,7 Kkan/ Mom. 


Ucnonup3sya AH eee BCl;, H MpOBeAA pacueT yKa3aHHBIM BpIle NyTeM, HMeeM:? 
AA op B,O, Gils ee 301,6 + 1,2 kkaa / Momb. 


* VYmeromlmecd B uTepaType 3HayeHHA NCES BN, mlomyyeHHble KOCBeHHbIMM HyTAMH 


17) HeOCTOBep HEI. 
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Bo Bcex Tpex MYTAX UHCMOIb3OBaJICA XHAKOCTHOH KaJIOpHMeTp C HBC 
TepMHuecKOH OGo0UKOL. [loybem TemilepaTypbI H3MepAIM PTYTHBIM KaJIOPHMEel 
PHUeCKHM TePMOMeTPOM C TOUHOCTIO +2 -lU-* rpagyca. Ileub 6omOpr usror¢ 
BJISJIH H3 MOHOAJIOMUHaTa KaJIbILUA (MepBbIH CMocoO) HH H3 alyHya C IMHO 
(BTopoli cnoco6), a HarpeBaTeJIbHbIM SJICMeHT — H3 MJlaTHHBI. KsapueBan Yé) 
WeuKa HIM CTaKaHUHK JIA HCCJIeLyeMOFO BellecTBa ObIJIH 3allHULeHbI OT BSAMMC) 
jlelicTBUa C MaTepHasiOM MeuH TlaTHHOBBIM 4exJIOM. B TpeTbeM MyTH Neyb ObIUJI 
BHIMOMHeHa 3 CTeKJla «mupeKc» B Bue MasleHbKoro cocyfa Jtjoapa, Mexy 
CTeHKaMH KOTOPOrO MOMellasicA KOHCTaHTaHOBbI HarpeBaTe/lb; OoMOa OWI 
byTepoBana cepe6pom, noxpriTbiM AgCl, H MMeJila HUKe/eBYy!O KPbILUKY. Padot 
QJIeKTPHUCCKOFO TOKA B HarpeBaTeJIbHOM 3JIeMeHTe Neu B NepBOM NVTH open 
jan 10 MeTogy, omucanHomy Helimanom, Kperepom u Te6,1epo (”*) (ommMpt 
yeckoe TpalyHpOBOuHOe ypaBHeHHe); BO BTOPOM MYTH — MpH MOMOMMLM CMe 
lMalbHO pa3paOoTaHHOl yCTaHOBKH, OCHOBHbIMM 3JIeMeHTaMH KOTOPOH ABAIS 
JIMCb CUCTUHKH epeMeHHOrO TOKa BbICOKOH TOuHOcTH*. B TpeTbem MyT 
HCHOJb30BaJICA OObIUHBIH MOTeHIMOMeTpHuecKHH MeToy. TenjoBpoe 3HaveHh 
KaJlOpHMeTpa YCTaHaBAMBAaJIM B NepBEIX JBYX Cly4aAX OMpeWeNeHHH COAMKEHHE) 
3TAaNOHHOM GeH30HHOM KHCJIOTH, a B TPeTbeM — dJIeEKTPpHYeCKHM cmOocoOON 
HCHOIb3yA Neub OOMOEI. 

Tlonyyenupie B HaCTOAMMeH paOoTre TpeMA He3aBHCHMbIMH MyTAMH 3HaveHH 
AH°.6p B,O3 cormacyroTca Mexkly coO6ol B mpememax MorpelHocTeH, 4 
CBHJETEIbCTBYeT 06 OTCYTCTBHH CYLLCCTBCHHbIX CHCTEMaTHYCCKHMX OLIMOOK B Kay 
JOM 3 oMnpeyeveHHi. ! 

BspewieHHoe cpesHee H3 TPeX Pe3yJIbTATOB: 


AH 6p BOs crexa) = — 301,1 0,8 KKam/ Mom (43 Byoyey H Oar) 
MockoscKHH rocyapcTBeHHbIH yHHBepCHTeT TloctymHno 
um. M. B. JlomoHocoBa 4 IV 1959 
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XHMH A 


H. C. HOMBPOBCKAS u E. A. AJIEKCEEBA} 


| CEMMKOMMOHEHTHAS B3AMMHAS CHCTEMA M3 16 COJIEM 
| Li, Na,Rb, TI || Br, Cl, NOs, SO, B PACIJIABAX 


(II pedcmaenexo axademuxom H. H. Yeprseeum 4 IV 1959) 


_ VHiccnefopanie MHOFOKOMMOHEHTHBIX CHCTeEM HMeeT COONbWIOe MpakTHYeEcKoe 
HHaYeHHe JIA H3yYeHHA MPHPOLHEIX HW TeXHOOTrHYeCKHX Mpoleccow (TepMu- 
CKaA H XHMHMKO-TepMHyeCcKaNn OOPaboOTKa MeTAJJIOB, TENJIOHOCHTeH, IJeKTPO- 
MMMYCCKOe NOMYYeHHE JIETKUX MeTAJWIOB 3 pacmlaBJeHHIXx cpew, UBeTHas 
eTaJJIyprua HW mpou.). 

TlomHoe H3yueHHe MHOFOKOMIMOHEHTHHIX CHCTeM TpeOyeT OOJbUIOH 3aTpaTHI 
yaa. Ilyru qua Gonee mpoctoro paspewieHHA BOMPOCOB, KaCalollUxcaA peakUMii 
MHOFOKOMMOHEHTHBIX CHCTeEMAX, YKa3aHbI elle B TPHAWATHIX royax H. C. Kyp- 

aKOBBbIM B e€Fo paOoTax O TPHaHTy JAMMU UH O CHHTYJIAPHbIX 3Be3laX PaBHOBECHbIX 
MMHUYeCKHX JMarpaMM HM B Tpyjax ero COTPpyHHKOB (1-4). 

CocTaB MHOFOKOMNMOHEHTHBIX CHCTe€M H300paxKaeTCA reOMeTPHUeECKH pH No- 
(OU f-MePHbIX MOJIMTONOB. 

B u3yyeHHylo HaMH CemepHyio B3aHMHyo cucTemy Li, Na, Rb, TI |] Br,Cl, 
JO;, SO, BXOAAT CeLyIOULHe COCTAaBJIAIOWULHe CHCTeMBI*: 

16 OJHOKOMNOHEHTHBIX CHcTeM Tuna AX 

48 jpoliuprx cuctem Tuna AX — BX 

32 Tpolupre cucTemMpr Tuna A|| X, Y, Z 

36 TpOHHEIX B3aHMHbIX cHcTem Tuna A, B || X, Y 

8 yeTBepHbIX cHcTem Tuna A|| X, Y, Z, T 

48 yeTBepHbIX B3aHMHbIX CHcTem THNa A, B|| X, Y, Z 

12 nsaTepHprx B3auMHBIX cucTem u3 8 cone A, B jj X, Y, Z, T 

16 nsTepHErxX B3aHMHbIX cHcTem u3 9 coneH A, B, C|| X, Y, Z 

8 WIeECTepHbIX B3AHMHbIX CHcTeM H3 12 coneH A, B, C|| X, Y, Z, T 

HaxowxfeHuve cCHHIFYAAPHOH 38Be327bn. CuHryiapHas 
JABHOBECHAA) 3Be3a ONpeeneTCA CTAOHJIbHBIMA HarOHaIAMH TPOMHBIX 
3AUMHBIX CHCTEM, CTAOHJIbHBIMH J\MarOHaJIbHbIMH TPeyrOJIbHHKaMH YeTBEPHbIX 
3AMMHbIX CHCTeM, CTAOHJIBHbIMH JMarOHaJIbHbIMH TeTPadpaMH NATePHBIX B3a- 
MHBIX cHcTem Hu T. J. (7, 3, 4). 

[]pakTuyeckH YAOOHO NOb30BaTLCA TAOMHUeEH MHJEKCOB BeEPIHH MOJMTONOB, 
DHMCHEHHBIX JIA TeOMeTpHy4ecKOrO H380OpaxKeHHA COCTABOB MHOFOKOMIOHEHT- 
bIX CHCT€M; HHJEKCbI BEPIIHH ONPeAeAIOTCA YHCJIOM CTAOHWJIBHbIX HaronaJen, 
DOXOMAMUX Yepes JaHHy!Io BeplIHHY NoMTOMA. 

B ta61. 1 npuBeqeHbl! HHJCKChI BEPIIHH VIA B3AHMHBIX CHCTeM H3 IWeCTH, 
ICbMH, JEBATH WU ABeHaWaTH covleH. 

Jiuarpamna cocTaBa JVI YeTBEPHOH B3AMMHOH CPICTeMbI 43 6 coe mpescTaB- 
eT co6ol mpusmy (°,°), KoTOpand pacceKaeTCA JBYMA CTAOWJIbHBIMM MaroHalib- 
IMH TPeyFOJbHUKaMH, UMeIOWIHMH oOOmlee HanOosee CTaOubHOe peOpo (Ocb 
[HTYISAPHOH 3Be3bI), Ha TPH CTaOWJIbHBIe AYCHKH — TeTpadJphl. 
| Ocb CHHTYJAPHOH 3Be3QbI ONpeseAeTCA HHJeKCaMH 2—2 (3jlecb HU B JlaJIbHeli- 
eM UHCJa MepBOH CTPOKH OTJeAIOTCA OT UMCEI CEYIOULAX CTPOK MPH NOMONH 
pe); cekymue TpeyroubHuKu: 1) 2—21; 2) 12—2. 


* A,B, C — xatuonpl; X, Y, Z — aHHontl. 
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J\marpamna cocTaBa Jia mxATepHOH B3aHMHOH CHCTEMbI H3 8 cole ABJIAeETC! 
yeTBIpexMepHoH mpH3smoi 1-ro poga (°), PpacceKaeMoH TPpeMA MMarOHaJIbHbIM: 
TeTpazIpaMu C OOULHM peOpoM (OCb CHHTYJIAPHOH SBesAbI) Ha YeTHIPe CTaOHJIbHbI 
aueliku — nmentaTonpr. Ocb CHHrYJAPHOK SBe3IbI ONpPeeAeTCA HHeKCaMH 3 
cexymive Terpaszpn: 1) 3—321, 2) 123—3, 3) 32—23. [lua nsaTepHou B3aMMHO! 

cucTeMbi 43 9 comeH HarpaMMOH CC 

Ta6auna 1 cTaBa CJIYKUT YeTHIPeXMepHad MPH3M 

2-ro pona (*, °, 7). Bo3MoxkHbI MATS TH 
nos pasOvenua upusmer A, B,C, JI, ] 
(‘). B Ta6smue MpHBeeHbl HHAeKCI 


MuyeKcpl BepIWHH B3aHMHBIX CHCTeM 


= AHMOHbI = AHHOHDI 

z E nua Tuna A. IIpu stom yetpipexmep 
Elxilyl]zlrislle|xlylz|rj}= Had mpusma 2-ro pofla paccekaeTc 
iz a WeCTbIO TeTpadi{paMH, M3 KOTOPbI 
yeTbIpe HMeIOT OOWlee TpeyroJIbHO 
BsavMHasa cucTema BsaumMHas cucTema OCHOBaHHe — HavOovlee CTaOWJIbHbI 
u3 6 coueit us 9 cone A, B, «6a3HCHbIiy TpeyrOubHUK, onpeye 
ayy ae CIXY, 2. Tut A asement wHjeKcamn 4—3—3"; ceny 
A/}O|4)2/—|)3}A/0|2)/4/—|6 inne rerpasmppr: 1) 24—3—37, 2 

Bal2el ad (0s). Salad ly 2c 6 aob b 
S16.|.61.6.|\—48.. <0. Dd. 4-820, 0) 
BsaumMHaa cuctTema BsauMHaaA cucTemMa cTaOH JIbHbIC aueliku — 6 peagiaehs 
uz 8 coneii u3 12 comet A, B, B mlecTepHow B3aM4MHOH CHCTeM 
Ay Billeel eek Cie X Nolan le u3 12 cowew ,uarpaMMa cocTaBa U30 
A1011121316 Tun 4C 6paxkaeTcA MATHMePHOH NpH3mMon 2-r 
Bh3l2t4itolei|A}0]2]4]6]|42 pona (4). B TraOmmue Qanbl unJeKc! 
>/313]3]3 12 |1B | 3% 37) 3°] 34 12 aaa Tana 4C*; cuHryapHan 3Be3q) 
C|6|4]2]0] 42 cocTonT u3 Tpex WMKJOB, COMepKalyH: 
2|9|9/9|9 {36 10 cra6umbHbIX AYeeK — reKcaTOMOB 


pa3qesieHHpix 12 ceKyUlMMM NeHTAaTO 
naMH. Tp Terpagipa, ABJIsIouMeCA «Oa3HCHbIMM) JIA KaxKOrO WHKIa, UMerO 
oOulee HanOoulee CTaOHJIbHOe peOpo. CraGubHble JJIEMEHTHI Ope Me AIOTCA CIEL yt0 


WIMMH WHekcamu: peOpo 6—6; GOasucubie TeTpasyppl: 1) 46—3°—6, 2) 6— 
S370 Eas S)16=-9 SAG 


B8auMHaa cuctema us 16 conenr 
Li, Na,#Rb; Fh Br GiewNOs sO, 


JiuarpaMMa cocTaBa CeMepHOH B3avMHOM cucTembI u3 16 come Li, Na 
Rb, Tl.) Br, Cl, NOs, SO, mpexctapnstor co6oH mecrumepHEtit nomuton (4) 
Vngekcbl BepliMH Aa STOrO NOHTONa MpescTaBeHb! B TAO. 2. CunrynapHa: 
3Be3a cokepxKuT HanOomee cTaOHJIbHbIii 


«Oa3HCHbIH» TeTpasqp J—5—5—9 Li,SO,— Ta6auua 2 


NaCl — RbNOs — TIBr (snepppie yKa- ails 

3aHHbtii B. I]. Paqumjesnim), Haxoqauuiica 

B Weatpe KkyOa w sABAAIOWulicH OOuM = | Br | Cl | NO; | SO, 3 
JIA WeCTH MeHTaTONOB BeHTpax rpaHeli — 

kyOa; 12 Oa3vcHbIX NeHTaTONOB MOMelleHEI 1;/| 9 3 6 9 18 
B WeHTpe KBaypaTHbIX WHKI0B; 30 reKcaTO- Nal 3 5 4 6 18 
MOB Pa3MelleHbI Ha cepequHe pedep; 20 < : ; : ; a 
renTaTOMOB PaciowOKeHbl B BepulMHax 5 | 42 1 slutond Ake 72 


KBaf[paTOB H JBYX OTPocTKax. 

Ananoruunbie TaGJHIbl HHeKCOB, OMpeeIAeMBIX UMCIOM HeCTaOHJbHBL 
WMaroHasieH TPOWHEIX BSAHMHBIX CHCTEM, MPOXOLALMIMX Yepe3 BEPIIHHEI MOMUTO 
MOB, MO3BOJIMJIM HaliTH HepaBHOBeCHbIM TeTpaaqp B cucTeme v3 16 coset. O 
o6pa3oBaH cousmu LiBr — T1,SOs — RbCl — NaNOs, xoroptie akTuBHO pea 


* VispecTHbl Ba THNa B3aHMHbIX CHcTeM 3 12 comeli, uMeloutue pasHble HaOopbl HHZeKCOE 
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rupylor M2KALy Cobo, OOpa3sya B KayecTBe MPOAYKTOB peaKIMH COM, JeKallle 
B BepulMHaX CTaOMbHOro TeTpazqpa. Oda TeTparqpa pacMOJIO*KeHbI B WeCTH: 
MepHOM mpocrpaHcTBe MarpaMMbl TaKMM OOpa30M, 4TO MepeceKalorca Apyl 
Cc JpyroM MO KOHBepCHOHHOH MpaAMOM, COrlacHO ypaBHeHHl0: 


LiBr + NaNO, -—+ RbCl -+ = TSO, = 5 Lis80u +. NaCl + RbNO; + TIBr. 
5 

Ha puc. | w306paxkena CHHryApHad 3Be3qa cucrembl u3 16 come. OOpa 
ulaeM BHUMaHue Ha HaJlM4ue B Hel JBOWMHOM CHMMeTPHH C LleHTPOM CHMMeTPHH 

Vingekcbl BCeX CHMMeTPHUHBIX 3/IEMeHTOB AMarpaMMbl PaBHbI M0 aOcowOT 
HbIM BeJIMYMHaM HW 10 CYMMaM HHeKCOB OOpaTHbIX ABOMHMKOB: KpaeBble rentTa 
TOMbI B OTpocrKax 0369—3—6—9 nu 9—6—3—9630 u B BeplIMHax KyOa, mpOo 
THBOMOJOKHHX MO uaronanu 69—5—645—9 u 9—546—5—69, uT. a. OGuHa: 
pyKeHHad CHMMeTpHA BeCbMa OOseruaeT MOCTPOeHHe CHHPYJAPHOH 3Be3 fH. 

Ha ocHoBaHHH 9KCMepHMeHTasIbHOrO OMpeseJIeHHA MIaBKOCTH CHCTeEMb 
LiegSOs— NaCl — RbNOs-TIBr, ycraHoBmeHo, TO B3aHMHaa cucTema Li 
Na, Rb, Tl || Br, Cl, NOs, SOs moxker ObiTb oTHeceHa K KJlaccy OOpaTHMO 
B3aHMHbIX CHCTeM. 


| 
Tloctynuio 
30 IIT 1959 | 
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XHMHA 


B. M. MAXAHWJIOB, T. K. KO3MMHCKAS, H. C. ®EOTOB u B. A. LOPOXOB 


3HUPbI THOBOPOPrAHHYECKUX KUCJOT 
| M HEKOTOPbIE HX MPEBPAIMEHHA 


(ITpedcmaeaeno axademuxom B. A. Kasanckum 20 IV 1959) 
| pup! AMaKWITHOOOPHBIX KHCJIOT, NOMYYeHHBIe OLHUM U3 Hac H IO. H. By6- 
(OBLIM JIeHCTBHeM ceppr (1) WIM MepKanTaua (?) Ha OOpTpHasKMIbI, OKaSaIHCb 
@CbMa Pe€aKI[HOHHOCIOCOOHBIMH COeCMHeCHHAMH, MpHMCHUMBIMV JJIA CHHTe3a 
a3HOOOpaSHbIX OPraHHuecKHXx CoeqHHeHHH Oopa. BcBa3u c STHM MpescTaBsAeT 
HaUHTeJIbHBIM MHTepec NOMyYeHHe SPHPOB aJIKUJITHOOOPHHIX, apHsITHOOOPHBIX 
| [HapHJITHOOOPHEIX KHCJIOT HM H3y4eHHe HX MOBeACHHA MO OTHOIMeCHHIO K pas- 
‘MUHbIM peareHTamM. 

M3 anucdatuyecKHX MOHO3aAMeLICHHEIX SSPUPOB THOOOPHBIX KHCJIOT H3BeCTHbI 
OJIbKO JUMeTHJIOBbIH SPP METHJITHOOOPHOH KHCJIOTHI, MOJYYeCHHbIN B3aNMOseH- 
TBHEM TPHMeTHITHOOOPata HM MeTHJIOBOTO Supa AUMeTHJITHOOOPHOK KUCJIOTHI 
%), NOMeWHIOBLIM ascdup -xXJOPBHHHJITHOOOPHON KUCJIOTHI, CHHTESHPOBaHHbIi 
(eHCTBHeM JlOMeWMIMepKallTaHa Ha JMMeTHJOBLIH s*up B-xJOpBHHHIOOpHON 
‘ACJIOTbI H OKTHJIOBLIM SUP B-XJIOPBHHHIXJOPTHOOOPHOH KUCJIOTHI, Mp HPrOTOB- 
[CHHbIM JeHCTBHeM OKTHJIMepKaliTaHa Ha $-xsopBHHHNOOpzuxsopug (4). Vs 
|POMATHYCCKUX 3aMCLLCHHbIX SPHPOB THOOOPHDIX KHCJIOT OMHCAaH JIMLIb AN-aMH- 
OBI SUP CeHHJITHOOOPHOH KHCJIOTHI, NOJIYYCHHbIN pH B3aHMOJeHCTBHH de- 
[MIOOPAUXNOpHa HU A-aMMsIMepKanTusa HaTpuA (°). 

Mbt Hauiv, YTO H-GyTHJOBbIe S:PUPbI ANKHITHOOOPHHIX KUcsoT (1) c Xopo- 
HMMM BEIXOaMH MOJyuaoTca MPH KHNAYCHHH aJIKHIOOPAUXJIOPHAOB HU aJIKWJ- 
OPAHOpOMUAOB c HA-OyTHIMepKanTaHoM 


RBX, + 2 4-C,H,SH = RB (SC,Ho-n), + 2HX 
(J) 
Ris n-GHy97- Gilles, u30-G.y,; xo Gl Br, 

Tem »xe TyTeM 43 (eHuJOOpAUXJopHAa Obl MoyyeH H-OyTHJIOBbI sdup 
eHHITHOOOpHOH KucJoTEI (II) 

C,H,BCl, -+ 2 4-C,HoSH = C,H;B (SC,H,-H). + 2 HCl 
(11) 

AuaJIOrMuHO pearupyioT c AH-OyTHJIMepKanTaHoM JMdpeHHOOpXJIOpHy HW WH-o- 
lapTHIOOpXJIOpHA, OOpasyA COOTBeETCTBEHHO H-OyTHJIOBbIe sc*pupbl AudeHu- 
noobopHow KucsoTH (III, Ar=C,H,;) mu gu-a-HacpruarMoOopHoH KUCJIOTHI 
nM, PAr—a-G,,H.)- 

Ar,BC] + #-C,H SH = Ar,BSC,Hy-n + HCl Ar =C,H;, a-CioHy. 
(III) 


Bee nomyueHHble adbupbl THOCopopraHHyecKUX KUCJOT OO/IaaloT BbICOKOK 
AKUMOHHOM CHOCOOHOCTHIO, MO3BOVJIAIOMIeEH OCYIeCCTBJIATb MepexO, OT HUX 
- I\pyrumM pa3HooOpasHbIM KJlaccaM opraHMueckHx coeuHeHHi Copa. IIpu 
eCHCTBHH STHJIeHIMaMuHa 3PUpbI asIKUJITHOOOPHbIX KMCJIOT riaqKO MpeBpaulaloT- 


1023 


Ca C BbifeJieHHeM H-OyTHJIMepKallTaHa B WHKIMYeCKHe COeMHeHUs — 2 ankuJb 
-2-6op-1,3-nnasomuqunpl (IV) | 


RB SC. H,-H - NH, CH ) NH RB | = H -gllg 
( a8 )a ( are : NE CrHe 
R = H-C3H., u30-C;Hy, (I y 


Takum myTem cuuTesupoBanbt 2-npomuu-2-6op-1,3-quasonugquH (IV, Re 
=n-C3H7) u 2-u30amuu-2-6op-1,3-quasoquH (IV, R=uso-CsHi1), npeqctaBaato 
tue coool »*xHIKue BellecTBa. MerusmbHoe npoH3sBofZHOe 2-OopAua3s0IMAMH. 
(v. mut. 43°) 6b10 nomyyeno Ty6o u Llanneem (°) HarpepaHvem TpuMeTHOOp: 
c 9TuTeH.HaMHHOM pu 440°. 

Cuenyer yKa3aTb, TO 2-n30aMuJI-2-OopqMasoIMAHH NosyyaeTca TakoKe Tp 
jelicTBHH STHIeHTMaMHHa Ha W30aMHIOOpAuxXJOpHa, OHAaKO TaKHM OOpa30ol 
HaM He yJaJlOCb NOJYYHTb H-pOMmMbHOe MpousBoLHOe 2-OoplMaso/MANHA. 

IIpu qeticrauv aMMuaka Ha XOJIOLy SUpbl aKMI- U aPHJITHOOOPHbIX KHCJO’ 
MmpeBpallaorcA B COOTBETCTBYIOUIHe OOP-TPuaKHJI- HIM Oop-TpHapHNOoOpasouE 
(V). Hs supa usoamuJITHOGOpHOH KUCIOTHI Ob NO.yYeH Oop-TpHu30aMHJIOOp 
azo (V, R=ws0-CsHu) c BpIxogom 88%, CHHTe3HpOBaHHbIi Hamu paHee Jel 
CTBHeEM aMMVaKa Ha u30aMHOopauxmopug (") c BbIxoqom 49%; u3 acupi 
(peHHTHOOOPHOH KUCJIOTHI MPH TelicTBuH aMMNaKa TialKO OOpa3yetca B-Tpu 
dbeHum60paz0m (V, R=CeHs). | 
3RB (SC,H3-4)2 + 3NH3= (BBNH); + 6x-CyH,SH R = us0-C;Hy,, CesH;. (V 

B oOJHOM HanpaBJIeHHH MpoTeKaeT peakUMA MexKy spupom denusTHOOOp: 
HOH KUHCJIOTbI H QMITHAMHHOM Cc OOpas0BaHHeM (eHuuI-1u(u9THIAaMHHO)OOpEe 
(VI) c 80% BbIxofomM, Torga Kak u3 tbeHHIGOpAMXJOpHaa aMHHOCOe_UHeHHE 
(VI) nonyyaerca sub c BEIxoyom 14% (°). 


CHB (SCaHp-#)2 + 2 (CoHs)2 NH = CyHB [N (CpHy)o]p +:24-C,H SH. (VI 


H-ByTHOBbIM aspup WU@eHHTHOOOPHOK KMCOTHI Mmpu elicTBHM HA-6yTHII- 
aMuHa c 80% BbIXOOM MpeBpaljaetcs B AHeHuI-OyrunamuHo6op (VII) 


(CoH,)2 BSCyHy-# -+ #-u30-CyHyNH, = (C,H,),BNHC,H,-w30 + a-C,H,SH (VID 


Oupbl WudenuTHoOopHoh MU WM-%-HadTuITHOOOpHO KUCJIOTHI Ha XOJIODy 
pearupyloT C AMMHAaKOM, IIpHveM C OYeHb XOPOLIHMM BbIXOLaMH OOpasyloTcs 
COOTBeTCTBeHHO MdeHHviamuHoOop (VIU, Ar=C,H;) umm pu-a-Hacrus- 
amuHooop (VIII, Ar = a-C,,H,) 

Ar,BSC,H,y - # + NH; = Ar,BNH, + x4 -C,H,SH Ar= (CH. ¢- Ce 
(VIII) 
QKCNEPHMeCHTAALBHAA YacTh 


Bee onepallun MpoBoduucb B aTMOCcepe asoTa. 

Au-xH-OyTHAOBHH SH@uUpnAnponuaATuobOopHOok Kue 
a0 T bi, (1), R=#-CsH7. K 20,5 r (0,096 mona) x-nponu6opau6pomuna, nomy4eHx 
HOrO HaMH JeHCTBHeM TpexOpomucToro 6opa Ha aHrnypuy H-TIpOnHIOOPHO! 
KMCOTHI, MpHOaBann 23 r (0,25 Moma) v4-OyTHaMepKantaHa. Ha6mtonanoc 
pasorpeBaHue peaki\MOHHOK cMecu. Ilo okonYaHHH npHOaBIeHHA AH-OyTHAMep 
KallTaHa peaKWMOHHad CMeCb KMNATHAaCcb B TeyeHHe 13 uacos. Ilocue oTroHK) 
u3ObiTKa H-OyTHJIMepKantTana HW MeperoHKH OcTaTKa B BakyyMe MoulyueHo 22,4 
(90%) BemecrBa c T. kun. 149—150° mpu 13 mm. d?°0,9106; n% 1,4956. 


Haliyeno %: C 56; 56, 83; 83; H 10, 92; 10,80 
Ci1H25BSs. Beruncmeno %: C 56,88; H 10,85 


Wu-xH-OyTHIOBLH SOuUpAOCyTHATHOOGOOPHOH KucaoTsh, 
(I), R=a-CaHo. Us 21,7 r (0,095 mona) x-Gyrun6opzu6pomuna, TOJly YeHHOr 
HaMH JeHCTBHeM TpexOpomuctoro Oopa Ha aHTupuy H-OYTHJIOOPHOH KHCJIOT 
u 25 r (0,28 Mons) 4-GyTHIMepKanTaHa aHanorMuHbIM ryTeM pH KunAYveHH 
peaKWHOHHOH cMecu B TeyeHHe 15 YacoB 6bINO NOnyueHO 20,7 Fr (88,5%) au-F 
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fMuoBoro supa H-OyTHITHOOOpHOHK KucuioTb! c T. Kun. 148—150° npu7 mM. 
0,9045, ni} 1,4936. 


; Haligeno %: C 58,38; 58,71; Hl 11,02: 11,09 
CyeHezBSe. Brruveneno %: C 58,54; H 44,05 


Vl u-vA-OyTHAOBLH 9up u30aMUATHOOOPHOH KuCcuO- 
|, (I), R=uso-CsHu. pu kunsauenun B tevenne 13 uvacop 22,5 r (0,147 mona) 
amuslOopyuxopugza (*) u 38 r (0,42 Mona) x-OyTHIMepKanTaHa NoOmyyeHO 


r (80%) BemectBa c T. Kum. 153,5—154° npu 6 mM. d,’ 0,8988, n> 1,4871. 


Hatizeno %: C 60,13; 60,20; H 411,27; 11,24 
CisHeaBS,. Beruncaeno %: CG 59,98; El 4823 


Au-xHOyTHAOBLH 9Mup PeHHATHOOOpPHOHM KUCAOTH, 
. Cmecb 28,3 r (0,178 Moma) cenun6opquxnopuyza u 33 r (0,369 moma) 
yTHJIMepKallTaHa KHMATHacb B TeyeHHe 7 uacos. HenpopearupoBaBluh 
MWJIMepKaNTaH OTTOHAJICH MM OCTaTOK mo_Beprasca dpakWMoHupoBaHHor 
eronke. Ilonyueno 25,1 r (53%) gu-x-6yTHOBOrO acdbupa denusITHOOOpHOK 


PMOTEI c T. Kun. 137,5—138,5° mpu 1,5 mM. dj’ 0,9865, n> 1,5464. 


Hatigeno %: C 62,18; H 8,89; B 4,42 
| CyaHosBSy. Brruncneno %: C 63,15; H 8,74; B 4,06 


H-ByTHAOBHH PUP AUuPeHuATHOOOpPpHOH KUCAOTH, 
T), Ar = CeHs. Cmecp 10 r (0,05 mona) aucenun6opxnopuna (“) u 4,5 r 
J5 MovIA) H-OyTHIMepKantTaHa HarpeBasacb npn 100—120° B Teyenne 3 4a- 
:. pu meperouke nonmyueno 8,4 r (69%) x-6yTusoBoro scdupa AndenusTHOGop- 


i KUCNOTHI c T. Kun. 178—180° npu 7 mm, d,;’ 1,001, n> 1,587]. 


Iaimenor Oj Ge (4e40s oon 7p7 42 OOm Bb 4p ZOO wla ae meee 
CyeHioBS. Burucneno %: C 75,59; Hevnocs By 425: S 12,61 


H-DYTHUAOBHU IPUP ARUH-e«-HAaAGPTUATHOOOPpHOHK Kuc- 
>T HB, (III), Ar=a-Ci,H7. K 21,6 r (0,07 mons) qu-«-Habrun6opxsnopuza (14), 
STBOPeHHBIM B 15 Mi GeH30/1a, MpHOaBANOcb 6,5 r (0,07 Moma) H-6yTHAIMep- 
iTaHa. Peakiua mpoTeKaJia Ip KOMHaTHOH Temnepatype. Ilo ncreyenun 4aca 
cTBOp HarpeBasica Oo KuneHua | uac. B pe3ybtate dppakWMoHHpoBaHHOor 
eTOHKH MOTyyeHO 20,3r (80%) H-6yTHIOBOrO acdupa Au-a-HadTrusTHOCopHoH 
CJIOTHI C T. Ku. 245—-247° npu 2 MM B Buse CBETJIO-%KENTOFO BASKOTO Maca. 


Harnneno.°fse@ S1504 04,095) by 6202-4 6:655 Bison wo osG 
CogHo3BS. Bpruucmeno %: C 81,30; Hiponode By GAGES OOS, 


2-u3s0aMuu-2-60p-1,38-Ruas0nugun, (IV), R=u 3 0-CsHin. 
K oxmaxKJe@HHOMY JIbJOM AuOyTHIOBOMy S*PUpy H30aMHJITHOOOPHOH KHCJIOTHI 
1,6 r, 0,044 mona) npuOaBanuch 2,68r (0,044 mona) sTHIeHIHaMHHa, NpHuem 
6Ofalocb pa30rpeBaHue. SaTeM peaKIMOHHaA CMeCb HarpeBaJlach 2 uaca 
OOpaTHbIM XOJIOZMIbHHKOM (TemnepaTypa OaHH 150°). Tlocne otronKy 
SyTuMepKantana (7,2 r, umn 90%) ocraToK neperoussics B BakyyMe. Ilony- 
Ho 5,5 r (85,5%) 2-H30amuu-2-6op-1,3-qna3s0mMquHa B Bue Oecl{BeTHOH BxA3_ 


fi *KumKocru c T. Kun. 80—81° npu 12 mm. d,° 0,9165, nb 1,4872. 


Hatineno %: C 60,07; 60,30; H 12,49; 12,40; B 8,04; 8,04 
C7H;7BN>. Brrucneno %: C 60,03; H 12,24- 133 12 
ol. Bec: HaligeHo 146; BpruucaeHo 140. 

2) 14 r (0,09 Mousa) v3s0amunO0pAHxXOpHya Np OXJaxKJeHHH pacTBOpeHbl 
60 Mul supa u K pacrBopy mp —25° mpxOapueuo 11 r (0,18 Moma) stuneHZH- 
(uHa B 20 ma acdupa. PeakywoHHadA CMeCb epeMellMBadlacb Mp KOMHAaTHOH 
Mnepatype B TeyeHHe 2 uacoB, 3aTeEM OCaNOK COJAHOKUCJION CONN STHMeHLH- 
(HHa OTPHLTPOBbIBAJICA MU 9KCTParupoBasica KunsAWHM 3:Pupom. Tlocne otron- 
| pacTBOpuTenA ocTaToK meperoussca. Tlonyueno 9,9 (77,4%) 2-vu30amnu-2- 
p-1,3-qHas0MquHa c T. Kun. 80—81° npu 12 mM. 
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2-n-nponuug-2-6op-1,3-qua3zs0nugun, (IV), R =x-CsH7.Cmecb 14, 
(0,064 mons) QuOyTHIOBoro sipupa H-T1PpOMHJITHOOOPHOH KHCJIOTHI u 3,8E 
(0,064 Movi) 2THIeHMaMHHa HarpeBasacb mpu 140—150° B Teyenne 2 uae! 
Honyueno 6 r (83,6%) 2-x-nponua-2-6op-1,3-nuas0nMquHa Cc T. Kun. 6/— 
npu 25 mm. d,’ 0,9406, n‘p 1,4941. 

Hatigeuo %: C 53,43; 53,83; H 11,86; 11,84; B 9,59; 9,44 
Cs5HigBNe. Brraucteno %: C 53,62; H 41,69; B 9,66 

B-Tpuu3s0amMuan6o0pa3o4, (V), R=us3o0-CsHu. B Au6yTun0B 
9pup H30aMMITHOOOpHOH KucsoTHI (10,3 r) npH KOMHAaTHO TemmepaType B 
uenve 40 MMHYT MponyckKasica TOK cyxoro aMMuaka. HaOutoqanocb pasorpe 
HHe peakIlMOHHOH cMecu fo 40—50°. Tlocne orronku B BakyyMe OyTHJIMepKi 
tana (6 r, 84,5%) uw neperonku octaTKa ObII0 noy4YeHO 3,35 r B-rTpunsoamus61 
asona (7) (87,7%) c T. kun. 114—115,5° mpu 0,1 MM. 

B-tTpudenua6opasoa, (V),R=CeHs. B pacrsope 4,2 r 4-6yTH, 
BOro ac=upa PeHUJTHOGOPHOK KUCIOTHI B 6 MJ OeH3ONIa NPpOMyCcKaJICA TOK AMM: 
Ka B Teyenue 15 Muu. Ben30u uv GyTHIMepKanTaH OTTOHAJIMCb B BakyyMe, Kj 
cTaJIIMYeCKHH OCTaTOK MpOMbiBayica usonenTaHoM. Tlomyyeno 1,5 r (95%). 
TpudeHu60pas0ua, KOTOPbI mocme KpHcTausallHH W3 CMecCH OeH3C 
Hu u30neHTana uMen T. na. 178—180° (B 3anaaHHOM Kanusiape) (*).: 

P®eHuat-Ru(MuITHAAMUHO) OOP, (VI). Cmecb 9,9 r (0,037 moo 
I\u-H-OyTuoBoro acdupa deHuNTHOGOpHOH KucsoTHI u 6,1 r (0,084 Moa) WHoTI 
aMHHa HarpeBasiacb upH 9O—95° B TeyeHue 5 uacos. HenpopearnpoBaBlt 
JM2THaMHH HM OO6pas0BaBLUHHcA OyTHJIMepKaNnTaH OTTOHAJHCb B CaOOM Bak 
yMe WM OcTaTOK nosBeprasica (bpakWHOHHpOBaHHOH neperouke. Ilomyyeuo 6,9 
(80%) deHu-qu(quaTHIaMHHO)Gopa c T. Kun. 113—117° npu 2,5 mm. Iloc 
MNOBTOPpHOH neperoHKu BellecTBO HMesIO T. Kun. 115,5—116,5° npu 2,5 M 
p k039406, 8 71 J1, 5183: | 

Hudbenoulu3zs060yTtuaamMuuHogop, (VII). Cmecp 6,9 r (0,027 m 
Jia) H-OyTHOBOrO S*upa AudenuTHOOopHoOH KucsoTHI u 2 r (0,027 Moms) ue 
OyTHJIaMHHa HarpeBaslach JO KMMeHHA B TeveHue Yaca.IIpu meperonke nosyye 


5,25 r(80,7 %) aucenusu306yTHamunobopa c T.Kun.161—163°npu 8 mm,n’p1 ,5€ 
Audbenuaamunooop, (VIII), Ar = CeHs. B 6en30nbHBIi pacTB 
3,3 7 A4-OyTHMOBOrO Supa AuenHTHOSGOpHOH KUCJOTLI B TeyeHHe | 4aca Mp 
MyCKaJicd TOK cyxoro aMMHakKa Mp KOMHAaTHOH Temnepatype. Ha6mogamo 
cadoe pasorpeBaHue HM BbilafeHHe OeclBeTHOrTO KpHCTaIMYeCKOrO OcalK 
lonyyeno 2 r (85,4%) aucdeHusamuHo6opa c T. ma. 141—142° (sanaaHHE 
KallWJJ1Ap). 
Hatigeno %: C 79,15; 79,36; H 6,66; 6,64; B 5,95; 5,79: N 7,61> 7aam 
CyeHieBN. Barancneno %: CG 79,60; H 6,68; Deo ous N 7,73 
Moun. Bec: HaligeHo 187, 185,7; sBnraucaeno 181. 
Wu-a-Haptuaamunoodop, (VIII), Ar=a-C,,H7. B 6en30nbubili pe 
rBop 1,8 r A4-OyTuoBoro supa Au-a-HaprusTHOOOpHOH KucsIOTHI B TedeH 
30 MMH. MpomycKasica TOK amMuaka. Ha6Omoganocb cna6oe pasorpeBannue. | 
peaKUMOHHOM MacCCbl OTTOHANACh YaCTb GeH30sIa HM pHOaBAJICA UB30TeHTA 
flonygeno 1 r (70%) u-a-HaprunamunoGopa c T. nm. 113—114°. 
Hatigqeno %: B 3,55; 3,99; N 4,97; 4,96 
CyoHigBN. Buruucneno %: B 3,84; N 4,96 


’ 


VWucturyT opranvyeckol xumuu um. H. JI. 3enuucxoro Tloctynuao 
Axkaylemuu wayk CCCP 18 IV 1959 
UWMTMPOBAHHAS JIMTEPATYPA 

iu 15. M,. Mu xaii nos, 10. H. By 608, Has. AH CCCP, OXH, 1959, crp. 1; 
> Bb. M. Muxataos, B. A. Bapep, 10. H. By6uops, JAH, 126, NM 1 (195 
° A. Burg, F. Graber, J. Am. Chem. Soc., 78, 1723 (1956). * W.Sazier,P. Sal 
berg, U.S. Pat. 2 402 591, Chem. Abstr., 40, 5769 (1946). ®5®D. Nielse n, W. M 
Ewen, C. Vanderwerf, Chem. and Ind., 1957, p. 1069. ® J. Goubea 
A. Zappel, Zs. f. anorg. u. allgem. Chem., 279, 38 (1955). 7B. M. Muxatiac 
lr. K. Kosmuuckaa, JAH, 121, 656 (1958). 8B. M. Muxaitaos, MT. M. Ap 
HoBH4, Hap, AH CCCP, OXH, 1957, crp.. 11293. °° °B. M, Muxanume 
lr. B. Koctpoma. Has. AH CCCP, OXH, 1957, crp. 1125. 
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Jokaagp Akanwemun Hayk CCCP 
1959. Tom 127, Ni 5 


XHMH A 


Unen-Koppecnonjent AH CCCP P. X. ®PEMJJIMHA u A. B. BEJIABCKHH 


TEJIOMEPH3AWUA ITHJIEHA C YETbBIPEXXJIOPMCTbIM 
YP JIEPOAOM, XJIOPOPOPMOM HV 3THJITPHXJIOPALLETATOM 
B TIPHCYTCTBUM MEHTAKAPBOHWJIA KEJIESA ~ 


Kak Obl0 HalieHo OAHUM 43 aBTOpOB JaHHol crarbu uv A. H. Hecmesnospim u 
| U. UykosckoH, NeHTakapOoOHHs %Keme3a ABIAeTCA MHUWMAaTOpOM peakWuu 
COeAMHEHHA CHIaHOB K OvlespuHaM (1). Mcxoysa u3 npegnosmoxKeHUA O TOMO- 
rH4eCKOM XapakTepe STO peaKUHH, HAM Ka3aJlOCb HHTEPeCHbIM HCCJIeOBaTb 
BMOXKHOCTh HIPMMeHeHHA NeHTaKapOOHHa *Kese3a B KavecTBe HHUWMaTOpa 
AKILMH STHJICEHA C NOJHXJOPyreBoqOpOaMU HW HEKOTOPbIMH UX MPOHSBOL- 
MH. Oka3am0cb, YTO B MIpHCyTCTBHM MeHTaKapOOHHsla 2%ene3a MmpH TeM- 
yatype 100—130° u yasBnenun 150—200 arm. sTueH rulakqkKO BCTyMaeT 
€AKILHIO TEJIOMEPH3allHH C YeTHIPEXXJIOPHCTHIM YIruepoOoM Hu xmOpodopMom 
)Opa30BaHHeM G00, ©-TeTpaXJOPaJIKaHOB B HepBOM CJlydae H O,0,0-TpuxJOp- 
KaHOB — BO BTOpOM. HaGOstoqeHa O/IM30CTb BeJIMUMHbI KOHBEPCHH MOJIMXJIOp- 
raHOB, a TaKXKe COOTHOMICHHA BbIXONOB OTIE/IbHbIX TeJIOMeproMOJIOrOB AVIA 
SITOB, IIPOBECeCHHbIX B CPaBHMMbIX YCJIOBHAX, HO C IpHMeHeHHeM MeHTaKap- 
iMJla %Kelle3a WIM mepekucu OeH30H/a B KaveCTBe HHHWMAaATOPOB peakIluH. 
B OJHOM 43 MaTeHTOB yYNOMAHYTa peakIuA TesOMepH3allMH YTHJIeHa C 9STH- 
BbIM 9PHPOM TPHXJIOPYKCYCHOH KUCJIOTHI, MpOBeeHHaA B MpHCyTCTBUM Mepe- 
cH OeH30n1a. [Ipu 3TOM 43 CMeCH MpOAYKTOB peaKUHH OWI BbIeeHbI COequ- 
quad crpoesua Cl(CHeCHe),CCleCOzC2Hs, gaa Kotoppix n= 1 u 2. On- 
KO CBeJleHHH 06 YyCOBHAX peaKUMH, KOHBEPCHH TPHXsOpalleraTa HM COOTHO- 
HHA BbIXOJOB OTJC/IbHbIX TeIOMepoB He npuBosUTCA. B npucyTCTBHHM MeHTa- 
DOOHMa Keme3a PeaKILMA TeJIOMEPH3alH ITHJIeCHA C STHJIOBIM S*PHPOM TPH- 
OpyKCyCHOH KHCJOTbI TeyeT TaKO HW MOKeT ObITb peKOMeHAOBaHa Kak IMpe- 
DATHBHBIM MeTOR NOJYYeCHHA G,0, W-TPHXJOPKapOOHOBBIX KHCJIOT, CORepKa- 
X YeCTHOe YHCIO aTOMOB yruiepoya B MOJIeKyuJle. 

IIpopeqeHue peaKUWH MexKy 9THJICHOM HM HeKOTOPbIMH APyrHMu coeHHe- 
AMM, COJepKalllWMH TPHXJIOPMeTHJIbHYIO WIM JMXJIOPMeTHJIbHy!O rpynny, 
PaKXKe MOJBMXKHbIA aTOM BOMOPONa, B H3YYeCHHbIX YCJIOBHAX MOJIOMKUTEbHOrO 
3VJIbTaTa He aso. 


o Kic 1p iM Cab Haya ic AlCe tals 


TenuoMepuH3aluac I9THAeCHA MH YETHPeXXNOPUCTOTO 
‘mepoa.- B KayaioulMlicd aBTOKaB U3 HepKaBelouleH cTaslM EMKOCTbIO 
) I ObIMO 3arpyxeno 236 r ueTbIpexxopucToro yruepoga, 0,5 mul MeHTakap6o- 
ma xKesle3a u Obl BBeLeH STHIeH NO TaBmenua 80 atm. Cmecb HarpeBaJlacb 
95—100° u mpu sTOH TeMmepaType poxofusa peaKUHA, KOHEIL KOTOPOH Mox- 
HaOJOJaTb 0 WpeKpalileHulo cnaga JaBsenua. PeakituoHHad CMeCb Harpe- 
1aCb IPH yKa3aHHOH TemmepaType ellie YeTbIpe yaca. 

Tlocae OTTOHKH OT CMeCH MpOAyKTOB peakIMHH HempopearMpoBaBllero YeTHI- 
XXJIOPHCTOrO yrulepofa H (PpakIMOHMPOBaHHA OCTATKa NOYUeHbI CeMyIoulHe 
aKILHH: 

I 58—62° npn 22 mm 8r; II 89—99° npu 15 mm 607; III 75—106° 
u 4 wm 46 r; IV 120—126° npu 3 mM 151; ocratoK 23 r. 


1027 


Tlocae BropHyHoli neperonku u3 dpakunli II, III, 1V Biyeneno coors 
CTBeHHO * 
1,1,1,5-terpaxnopnentana 53 r, np 1,4870, Ges Ll MRuais. 44% 
MRoewanea, 44,75; 1,1,1,7-rerpaxsoprentana 36 r, Mp 1,4840, Les 1,259 
MRuanz. 54,05; MResanca, 53,89; 1,1,1,9-rTerpaxopHoHana ll r, np 1,482 
di? 1,1981% MRisag, 03,00" a Reamer DOvOo 

KoucrTaHTb! BBIJeJIeHHBIX COeMHEHHi cCoBMamaloT C OMMCaHHbIMH J 
%, &, &, W-TeETPaxJIOpa/IKaHOB. 

TewoMepu3aiua sTHAeHAC xm0pomopmMom. Onbir MpoBoyMd 
aHaJIOrMuHO Mpesbiqyulemy. B aproksiaB Olio sarpyxXeHo 220 r xmopodopm 
0,5 Ma neHTakapOoHMua xKeJle34 HU BBeLeH STHNIeH Jo JaBleHus 50 aT. Pea 
UMA MpoTeKasia mp temnepatype 130—140°. IIpomyxTb! peakimu M3 _ AB 
OMbITOB, MPOBeLeHHDIX B aHaJIOrMUHbIX YCJIOBHAX, OObeMHEHBI. Tloc. 
OTTOHKH HempopearvpoBaBlero XJOpodopMa NOJyYeHbI CwleLyIoulMe cppakiu. 

I 40—80° npx 68 mm 17 r; II 75—86° npu 67 mm 32 1; Il 76—10 
mpu 9 mm 30 r; IV 52—81° npu 2 mm 27 r. Ocratox 56 r. . 

Tlocne BropwuHoli meperonKu Ha KOsoHKe “3 cppakuuit II, III, 1V Beimener 
COOTBETCTBEHHO * | 

1,1,1-rpuxuopneutan, an ee ie erg M Raa, 
40,03; MRewunen, 39,89; 1,1,1-Tpuxmoprentan, np 1,4565, dg 1,122, 
MRauann, 49,35; MRowunen. 49,12; 1,1,1-TpuxopHouan, np 1,4580, dz? 1,079) 
MRuatn. 58,55; MIR sianer. 58,32. 

KoOHCTaHTbI BbINeCJICHHDIX COeCHHEHHHM cCOBMawaiorT c OMHCaHHbIMH JL 
1,1,1-rTpuxuiopaskaHos. CrpoeHve MosyueHHbIX TPHXJIOpaJIKaHOB NOATBepK]e! 
Ha MpWMepe Tpuxsoprentana, PHApoM3 KOTOPOrO KOHIeHTPHPOBaHHOH ce 
HOH KHCJIOTOH MpuBeJI K MOJYYeHHIO ZHAHTOBOM KUCJIOTHIC XOPOWHM BbIXO]O! 

TenmoMepu3auua S9THMCHA C STHAOBLIM 9PUHPOM TPHXAOF 
yYKCYCHOH KUCOTH. OnbiT NpopolxucaA anasOrMyuHO TipebIyuemM 
B aBTokaB Oblio 3arpyxeHo 125 r sTumoBoro ac:upa TpHXJIOpyKCyCHOH KU 
Note, 0,5 MI meHTakapOoHwvia »Kesle3sa HW BBeeH STHJIeH oO RaBseHua 70 am! 
PeakliMa MpoTekaeT npu Temnepatype 130—135°. Ilocme oTroHKH HCXxOfHO! 
aupa MouyueHb! cylexyroulMe (pakiHn: 

I 45—70° npw 8 mm 35 r; I] 70—93° npn 8 mm 3771; II] 90—115° npu 4y 
44 r; IV 117—130° npu 3 mm 10 r. OcraTox 61 2. 

Tlocme BTopu4yHolt meperoHKu MomyyeHo: 34 r ostunoBoro 93cdupa «a, 
Y-TPHXJIOPMaCJIAHOM KHCJIOTHI, T. KH. 86—87° npw 7,5 MM, ny 1,4660, ¢ 
1,3068; MRuaaz. 46,52; MReuancn. 46,16; muTreparypHbie jaHHble (?,°); 42 
9THOBOTO a*pupa &, &, W-TPHXJOPKal pOHOBOL KUCMOTHI,T. KunN.94—96° npu 3 M 
np 1,4660, dz 1,2465; MRaaaz, 55,61; MReuanen, 55,40; muTepaTypHt 
Mauuple (*,°); 6 r aTu0Boro appa o, %, w-TpuxsOpKaNpHoBoli KUCAOT! 
T. Kun. 111—112° npa 1mm,np 1,4720, d7°1,1849; MRuanz. 65,13; MRewan 
64,63; uuTepaTypuble aHuple (?,°). 


MuctutyT afemenTooprandyecKHX coelHHeHHii Tlocrynusto 
2 IV 1959 


UMTHPOBAHHAS JIMATEPATYPA 


VA, H Heemenwos, Pikv@ipeinamwan iB: Wid yKk on Ckata, 1G 
127, Ne 2 (1959). ? Am. mat. 2485100. Chem. Abstr., 44, 7346 (1950). 


* » 
Tleppas cbpakuuA noBTopHolt neperouKe He mogBeprasacn. 
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Lormnayo Akagemun nayr CCCP 
1959. Tom 127, Ni 5 


XHMH 9 


A. T. OQAMYC uv B. K. HEDEOB 


<ATAJIATHYECKON AECTPYKTHBHOM FH APONOJIUMEPH3ALWH 
H305YTHJIEH-BOMOPOAHHIX CMECEH 


(ITpedcmasaeno axademuxom B. A. Kasancxum 22 IV 1959) 


Pauee HaMH OpI0 NoKa3aHo ('), uTO mp Temmepatype 190° u armoctbepHom 
J@HHH B MIPHCyTCTBHM KaTaMH3aTOpa THAPOKOHJeHCalHH OKHCH yruepoya 
ecbunamu (Co-rimua) u306yTHeH, B OTMHUMe OT H-GYTHeEHOB, NOMMepH3y- 
a, HO B BeCbMa MaJIOH CTeNeHH: BbIXO 2XUMAKOTO NOAMMepUusaTa COCTAaBIAU 
5% Ha MpONnyMeHHbI OeduH. OAHOBPeMeHHO ObIJIO OTMEYEHO, TO NOGaBKa 
H300YTHJICHY BOLOPONa BbISbIBAeT PE3KOE MOBHIMICHHE BLIXOLA RXAAKOLO NOJH- 
yu3aTa; yxKe npH ZobaBKe 0,2% Bosoposa BEIXO, MOMMepHsatTa yBeM4HBAa- 
‘a BBoe. MakcHMaJIbHBI BEIXOJ, MOCIeqHeroO OT MponyimeHHoroO us0byTueHa 
1 MOMYYCH U3 SKBUMOJICKYJIAPHOH U3Z06yTHJICH-BOAOPOAHOM CMeCH H COCTAaB- 
118% mp HavaIbHOM aKTMBHOCTH KaTamH3aTopa uM 12% mocme 15 uacos ero 
SOTHI. 

YkKa3aHHoe JelcTBHe BOMOpOa He HaOJOMaNOCh MPH NOAMMepusalluu U30- 
PHJIeHa B IIpHCYTCTBHH PIHHbI — HOCHTeIA KaTaH3aTOpa, KOTOPad B STOL peak- 
HW Oplia Ooulee AKTHBHA, 4YEM KaTaJIM3aTOp Co-riuMHa. 

B nactosmel paOore cTaBuOCch WeIbIO HCCIeOBaHHe BJIMAHHA KOHILCHTPa- 
HW BOJOpONa Ha Mpollecc NOMMMepH3alHH HM PHAponomuMepu3alHu U300yTH- 
Ha KaK KOJIMYCCTBEHHO, TaK MW KaYeCTBeEHHO, T. @. BbIACHHTb, Me€HACTCA JIM 
MpaBJieHve peak Cc OO6pa30BaHHeM MPOAYKTOB, OTMHYAIOULUXCA HE TOJIbKO 
ChINLeHHOCTbIO, HO H CTpoeHHeM yrviepogqHoro ckesleta. J]ia 9TOH wen 
ABH HBaJIHCbh MPOAYKTbI, MOJYYeHHbIe B TeX XKe YCOBHAX H3 H300yTHJICH- 
MOp OAHbIX CMeCeH, Pa3JIHYaBIIMXCA COOTHOLMICHHEM KOMIMOHEHTOB. 


QIKCNeCPHMECHTAALBHAA WACTH 


Merogquka NpOBeJeHHA OMbITOB H MPHMeCHABIUIAACA alimapaTypa He OTMMYAJIHCb 
onvcaHHpx paHee (7). Mcxogqupit us00yTHeH noulyyalica eruypatTaluen 


oOyTHOBOrO cuupTa (T. Kun. 107—108°; dy 0,8019; np 1,3957) Hay oKucbIO 
(OMHHUA HW IJBYKPaTHO CKMMKAICA MPH OTKAUKe B BAaKYyMe HEKOHJCHCHPOBaB- 
roca octatTka. IIpumMeHsAJIca JIeKTPOHTHYeECKHH BOMOpoR. Bee onbiTbl MpoBo- 
AHCb IPH aTMocdepHoM JaBeHHU, Temnepatype 190° u oObemHOH cKOpocTH 
xoquoro ra3a 100 uac-!. Peaki\MoHHasd CTeKIAHHaAA TpyOKa uMeJla WMameTp 
mM. B Heli momemfaocb 30 cm® ocaxeHHOrO KaTaHsaTopa Co-ranua (1 :2) (*), 
SCTaHOBJIeHHOrO BOsOpozoM mpH 450° B TeyeHHe 5 yac. 
B WAuTesbHBIX ONbITAaX Obl NOMYYeHbI KaTaJM3aTbI H3 Tpex H300yTHJIeH- 
mopomuprx cmeceli: 1) uso6yrueH+0,3% Bogopoga, 2) 75% u3z06yTueHa-+- 
25% sBonopoya u 3) 50% u306yTHmeHa + 50% Bogopona. na kKaxKyoh 
CCH ObIIH B3ATbI OTICJIbHbIC MOPIUMH KaTasIM3aTOpa, KOTOPHIe Yepe3 KarkJIple 
—20 uac. pereHepupoBasmHcb BoLopoyom mpu 450° B reyeune 5 yac. Tlomyuen- 
@ KaTaH3aTH MOCe CYUIKH WH OCBOOO*KAeHHA OT rasa (H306yTHIeH H H300y- 
1) pasrOHAJIMCb Ha KOJIOHKe C HaCaqKOM U3 MeQHBIX TPeYFOMbHbIX BHTKOB 
pbekTuBHOCTHIO 40 T. T. HeMOCPeACTBEHHO HIM xe NocNe NOMHOrTO rHApupo- 
HUA pH KOMHaTHOM TemnepaType B npucyrcTrBHu Pt Ha yruie c AOOaBKon 
PtCl, (4). 

1029 


KaTaau3zsaT v3 cmecH H306yTHAeEH+0,3% BOROPO 
Bpixok 2KuAKOrO nomuMepugata coctaBa 10,1% uv 6,3% oT TponymeHHe 
UZ06YTHIeHa Ha CBexKeli MOBEPXHOCTH HM COOTBETCTBEHHO Nocvie 15 uac. pabo. 
KaTasu3aTopa. 

Tlommmepusar (d;° 0,7054; np 1,4088) B KoumuecTBe 42 Ma  pasorH’ 
Ha KoloHKe. Tlomyuenubie (ppakUMH M WX KOHCTAHTbI MpMBeyeHb! B TAOMJI. 
a KpMBasd pa3roHKH flaHa Ha puc. |, J. Kak BHAHO M3 9STHX JaHHbIX, Kal 
mM3aT cozepxan 55% 2,4,4-rTpumeTuinenteHa-1 (cpakuna 2, sJMTepaTypH) 
qanupe (5): T. kum. 101,36°, np 1,4086, d7°0,7150),~ 10% 2, 4, 4-rpumeru 
neuteHa-2 (paxuua 3; suTepaTypHble Janne (5): Tr. Kun. 104,85", 7 
1,4160, dj° 0,7212) u 10% Tpuus06yruneHoB (pakuuaA 5), MO-BHMMOM 
eCJIH_ CYMTb MO KOHCTaHTaM, 4,4-uMeTHI-2-HeoneHTHMeHTeHa-1 (T. KH 
177,7—178°; ni 1,4297, di? 0,7599) (5) u 2,4, 4, 7-rerpameTujoKTeHa 
(tr. kun. 181°, nj 1,4375, dz 0,7685). Taxum o6pasom, KaTasH3aT cojepm, 
Oonee 75% juns06yTHeHOB HM Tpuu3sc6yTHJIeHOB H MO cocTaBy BeCbMa O1M3 
K MOJIYYeHHOMY HaMH paHee (1) NpOAYKTY MOHHOM MowMMepu3alAu u300yT, 
NeHa Ha OMHOM rune, comepxKaBiuemy 80% H-H TpHusOOyTHJIeHOB. | 

ter TaOmuua 4' 


Dpakuun, MOJIYYeHHbIe H3 FHAPONOJIMMepH3aTa FasOBbIxX cMeceli 


re Bpuixog Ha ' ¥ 

@ @pak-| Ipegenpi kune- | ucxofHbIit 20 

HH HHA, CC noguMepH- dy, £35) YrueBoqopospl 
3aT, 06. % 


Cmecb w30-CyHg + 3% He 


) i] 
4 96—100,5 (0: 0, 6932 1,4024 CrHy4, CrHie | 
2 100,5—102 59,0 0, 7142 1,4110 2,4, 4-TpumMetumnenteu-1 
3 402—105 5 0, 7208 41,4135 2, 4, 4-TpumeTuaneuTen-- 
4 1408—178 16,2 0, 7362 41,4210 
5 178—183 10,0 0, 7672 1, 4356 Tpuu306yTHJeHbI 
6 ocTaTOK 19 — 1, 4440 
$183 
> 
Gmecb 75% us0-CyHg + 25% He (ruaporenusarT) 
4 24, 5—26 0,6 — — 
2 36— 28 4/5 NO G03) IT aap 2-Merua6ytax 
3 5264 Be 0, 6546 yeu 2-Merusinentau 
4 74,5—90 Bye — 1, 3830 CrHi6 
5 90—99 ie — 1,3895 CrHig 
6 99—99,5 58,9 0 ,6922 1,3915 2, 2, 4-TpuMeTuaneHTam 
7 101—112,5 4,3 — 1,3959 CgHig 
8 AAD 2495; ey 0,7124 41,4020 CeHig, CoH 
9 135—151 Ae — 1, 4080 CoHoe 
10 155—177 Dee) — 1,4190 
44 177—178 lay 41,4250 
12 178—188 sof | 07584 1488) Cnt 
Bs: 188—195 4,4 — 14,4290 
Octa- | >195 ORS — 1, 4438 
TOK 
Cmecb 50% u30-CyHg + 50% He (rugzporenms3at) 
1 27—30 20,0 0, 6202 1,3540 2-MetTu6yTaH 
2 30—59 Bah 0, 6471 1,3650 
3 60—61 29,8 0), 6528 Ie LO 2-MetTuameHTaH’ 
4 63 ,5—99 Amel 0, 6802 1, 3820 C7Hie 
5 99—126 18,2 0, 7062 41,3978 CsHig ' 
6 $126 7,9 = 1.4075 ~ 
moTepu 0) 


Kataaqu3aT 43 cMecu 75% u306yTHNeHA nu 25% BoRopoR 
Bpixoy, *%UKOrO rHAponomMMepn3ata cocTaBAA 13,6% u6,7% or nponyute: 
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WAG airmice 7 


PakWHH, NOJYeHHbIe 3 PHApONOMMMepHsata rasoBoli cMecH 50% uso-CyHg + 50% He 


Bpixoy Ha uc- Conepxa- 
l IIpegenbt Kunenna, | xomHDI rugpo- q29 20 Bpomuoe HHe Herpe- 

K 2G noquMepusarT, 4 OD) YHCJO TC JIbHbIX, Cy 
i 06. % 06. % 
_———____——______—— - 

20—41 29),6 0,6161 tone 39,0 AN BS C; 

41—72 Psy) 0, 6538 Aonoe 41,8 PPh Ce 

72—99 Aaya 0), 6834 1,3900 SRG DDH C, 
| 99—125 113),2 0, 7079 1,4015 Old 24,3 Cg 
5 Octatok >125 4,9 — 1, 4100 420,5 — 
| Ilorepu 11,6 


rO u300yTHIeHa Ha CBexeli MOBepXHOCTH H COOTBETCTBEHHO Hocwe 15 yacoB 
OOTbI KaTaJIM3aTopa. 
20 


_Tuyponouumepr3art (d;° 0,7041, np 1,4083, OpomHoe uucno 111,3, co- 
p2kaHve HeMpeebHbIX yrvieBoLopoxoB 78%) mMoce NoHOrO rHApupoBaHUA 
ren d;’ 0,6909, nZ 1,3979, 6pomHoe unc 0,0. Pugqporenusat B KoumuecTBE 
Oma pasorHaH Ha kosioHKe. IlonyyeHHble (pakUMH HM MX KOHCTAHTHI 
HbI B TaO. 1. Ppaxkunu c BbIxXoqoM MenHee 0,3% He npuHBOsATca. KpuBax 
3rOHKH MpHBeyena Ha pwc. 1, 2. V3 sTHX aHHbIX BUHO, YTO NOUTH 60% 
Wporenusata cocTaBseT rvuypoyumMep us300yTuvieHa-2, 2,4-TpumMeTuIneHTaH 
pakuua 6, smuTepatypHbie janupie (5), T. Kum. 99,24°, ni) 1,3915, d;° 
3919) wu okono 5% —ruppotpumeppl (ppakunn 11 u 12). Tperbe naato Ha 
wBoh 2 (T. Kun. 177—179°) cooTBeTcTByeT yrueBofopony 2, 2, 4, 6, 6-nex- 
MeTMJIrenTaHy, OTBeYaIollemMy osedpuHy 4,4-qumMeTHVI-2-HeoneHTHINeHTeHy-1, 
(OMAHYTOMY Bbiille. TakuM O0pa30M, MOXKHO C¥NTATb, YTO B HCXOJHOM MOUIH- 
pusaTe J\M- 4 TpHMepoB u3s06yTHVIeHa COfep»xKaJIOcb OKONO 65%. ITO yMeHb- 
cHHE BbIXOJa MOJIMMepOB, KpaTHbIX HCXOHOMY H300yTHJIeHy, NO CpaBHeHHIO 
MpeAbILyWIHM MOJMMepH3aTOM (M3 cMecH Us00yTHIeH + 0,3% Bomopoya) 
MIeHCMpyeTCA, OJHakO, HH2KEKHNAUWIMMM NpolyKTamu C,—C,, BbIxXOJ KOTO- 
IX cocTaBsIseT 17% OT B3ATOrO ruaporeHu3aTa. HMHTepecHo OTMeTHTb, TO 
eH ITHX YIIeBOLOPOROB OCOGeHHO BbIJeNAIOTCA MeTHJlaIKaHbl: 2-meTHOy- 
H (ppakuuu 1 u 2, neppoe nuaTo Ha puc. 1,2; muTepaTypHble panuple (°): 


Kun. 27,85°, nS 1,3537, di? 0,6197), 2- u 3-merusmentanel (ppaKuus 3, 
Jlepokka Ha KPHBOl; sMTepaTypHble JaHHble 2-mMeTusmeHTaHa: T. Kun. 60,27°, 


Y 1,3715, d2° 0,6532; naa 3-metusmentaHa: T. Kun. 63,28°, n> 1,3765, 


7 0,6643). ®paxuua 8, mo-BuHMOMy, OTBeYaeT B OCHOBHOM MeTHUIrellTaHaM, 
(NALLHM B Mpepemax 117—118°; B 9TOM MHTepBayie MMeeTCAH 3aepa&Ka Ha 
MBOH pa3srOHKH. 

TakuM oOpa30M, oOaBka 25% Bofopola K U3s00yTHIeHy MpHBOUT K 
pasOBaHHIO HapAy C NOWMMepaMH HM THApoOMoMMMepaMu, KpaTHbIMH M300y- 
JI@Hy, TAKXKe MPOMeXKYTOUHBIX YrIeBOLOPOLOB, TvlaBHbIM OOpas0OM MOHOMe- 
(laJIKeHOB HW aJIKaHOB. 

Kataau3aT 43 cMecH 50% u300yTHAeHA MH 50% BoROopoga. 
IXO XKHAKOrO rusponommMepHsata cocTaBat 18 u 12% or nponyajenHoro 
O6yTHIeHa Ha CBexkKeli MOBEPXHOCTH HM COOTBeTCTBeHHO mocvie 15 4YacoB 
6orbl KaTamusaTopa. Tugponommmepusart (dq° 0,6432, nif 1,3870) B Koun- 
cTBe 35 Mu ObllI MeperHaH Ha KosIoHKe. IlomyueHHble (pakWuH HW UX KOH- 
aHTbI NIpHBeseHbI B Ta6. 2. UacTb ruyponouwmMepHsata Oblla MOJIHOCTbIO 


OrHpupoBaHa u ruporennsat (d;° 0,6389, n> 1,3752) pazsorHaH B KOJM- 
cTpe 28 mi Ha KosoHKe. [lomyueHHble (bpakWHH HM UX KOHCTAHTb! MPHBeeHbl 
Ta6. 1, a Kp¥Bad pasronkv Ha pvc. 1, 3. M3 janupix Tan. 2 BUHO, 
O MomyyaeMblt THApOMoMMMepH3saT ABJIACTCAH JLOBOJIbHO BbICOKOrMAPHpoOBaH- 
IM NpPOAyKTOM, cOepKalllHM Ooslee ueM Ha °/, MpeWesbHbIX yrIeEBOMOPONOB. 
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M3 waHHplx Taba. 1 wu pwc. 1, 3 MOXKHO CieaTb BBIBOA, YTO B TUAPOMOJIMM 
pu3zaTe He cOfepxKHTCA HH MMM300yTHeHOB, HU TPHU306yTHIeHOB, HH 1 
rugpropos. J[za SosbulNx muiaTO Ha KpHBOH 3 COOTBETCTBYIOT 2-meTuJOyTal 
H 2-MeTHJIMeHTAaHy, COCTABJIAIONLMM COOTBETCTBECHHO 20 u 30% ray_ponouMM 
pusara (ppaxuuu 1 u 3). Hapsany c sTHM B MOCJeAHEM COMepxKHTCA 17) 
yraeBoxoponos C;H;, u 18% yrleBoLOpooB C,Hig, KOTOpble,# KaK MOXI 
CyMUTb NO KOHCTaHTaM, ABJIAIOTCA MaJlOpasBeTBJIeHHBIMH. 
VsnoxeHHpe pe3yuIbTaTbl HOKa3bIBaloT, ¥TO mp 190° 4 armociepHOM jaBs 
HUM Hay KaTaiu3aTopom Co-rinHa HallpaBJieHHe MOJMMepH3alMu WM ruAponod 
MepH3allHH M300yTHJIeHa B IpHCyTCTBI 
“8 } BOMOpOa 3aBHCHT OT KOHIeHTpalluu 0 
160 JleqHero B HcxogqHOH cmecu. IIpu 9T¢ 
MOXKHO pa3zJIMuaTb WBa KpawHUXx HalpaBJ 
Hua: 1) nomuMepH3alua u300yTHIeHa 
OOpa3OBaHHeM TaBHbIM OOpa30M AHH300 
THJIGHOB H TPHH306yTHIeHOB HM UX FH 
1OPOB— peaKIHA, KAYLA B OTCYTCTBHe HJ 
IPH MaJIbIX KOHICHTPaluax BOOpOa; 
00 pS woah oOpasoBaHHe MeTHJaJIKaHOB HM MeTHJAa. 
f KeHOB, C MOJIOKCHHEM METHJIbHOH rpy: 
F IIbI B OCHOBHOM Y BTOpOro aTOMa yTviept 
w eee a ja (OT KOHIa yruiepoqHoH wemu) — peal 
i lua, ULyuad mp cogepxaHun 50% Bi 
opoga B wWcxogqHoH cmecu. IIpu mpom 
XKYTOUHBIX KOHWCHTPpaluAX BOROPOLa O; 
HOBPeMEHHO MpoTeKaloT 06a BHA TOAMM 
pusauuu. MoxkHo nomaraTb, 4YTO MepBE 
Puc. 1. Kpupbie pasrouoKx nomuMepHsa-  [1poecc HOCMT MOHHbIli XapakTep M 00a3a 
Cole 0.3% Ho: 275% us0-CqHe |.  HavIMUMIO HOCHTeA KaTanM3aTOpa —TIHHE 
95% He: 3 —50% uso-CyHs +25% H, MMeloueH, KaK MPHpOMHEIM asOMOCHJII 
KaT, KHCJIOTHBIe CBOHCTBa. Bropaa peat 
IH, TO-BH.MMOMY, UMeeT PpaHKaJIbHbl 
XapakTep H OOYCIOBJIeHa HaJIM4YHeM BOCCTAHOBJICHHOFO KOOaIbTAa. OTa peakIus 
KaK MOXKHO CYMTb 0 XapakTepy HCXOJHOFO MH KOHeEYHOFO MPOAYKTOB peakILUl 
He ABJIACTCA NOJIMMep H3allHeH WH PHA pOnOMMepv3allvel B Y3KOM CMBICJIe CJIOBE 
MOCKOJIbKY He OOpasyroTca JM- UW TPHu300yTHIeHbI HM HX THAPIopHl, UM Ha pa: 
JIMYHbIX €€ CTANMAX BaxKHOe 3HAYeHHe pHOOpeTaioT Mpoleccn WeECTPpyKTMBHO 
ruqporenusannun. [lostomy sty peakiuuio, HaOOLaemMylo BHepBEIe pH cTOM 
HH3KUX LaBJIeHHM H TeMMepaType, MOXHO OpllIO O6O3HAYHTb KaK JeCTPYKTHBHY!I 
THAPONOHMepusalluio H380OyTHIeHa MO WevcTBNeM BoZOpoma. MexaHu3m 3TO 
peak; ABJIAeCTCH OOBEKTOM HallHX LabHenIMx UccmeqoBaHue. 
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PHSHIECKAA XHMH A 


Ynen-Koppecnongzent AH CCCP Tr. K. BOPECKOB u A. O. BACHJIEBHY 


MEXAHH3M H30TOMHOrO OBMEHA B MOJIEKYJIAPHOM 
BOJOPOAE HA TJIATHHOBbIX NMJIEHKAX 


B pave paoor, NOCcBALIeCHHBIX H30TOMHOMY OOMEHY B MOJI€KYJIAPHOM BOROpose 
A TBePAbIX KaTaJIM3aTOpax, OOcyxaeTCA BeEPOATHOCTb JBYX M€X@HH3MOB: 
COPOWMHOHHO-AecopOuHoHHOrO (Boxrodep — Mapkau) wu WenHoro (Pakyzua— 
IM). 

CorjacHO NMepBOMY MeXaHH3My peakilHa OOMeHa 


He + D2, 2 2HD 


SyUlecTBIAeTCA OuJlarolapA afcopOluH MovIeKyJ BOROposa c AHCCOMMalHeH 
4a aTOMbI H MepepacnpeseseHuio ATOMOB TIpH ecop6unu. CormacHo WenHOMy 
€XaHH3MYy, OOMCH OCYILECTBJIACTCA B PC3YJIbTATe B3AMMOJEHCTBHA MOJIeKYJI BO- 
opojia c aTOMaMH, aJCOpOMpOBaHHbIMH Ha NOBeEPXHOCTH KaTasusaTOpa. 

C wWeJlblo BLIACHCHHA BO3MOXKHOCTH BTOPOrO Me€XaHH3Ma MbI IIpeANpHHAU 
HaCTOAMeH padoTe NpsAMOe H3MepeHHe CKOPOCTH H30TOMHOFO OOMeHAa XeMOCOp- 
UpOBaHHOPO Ha MOBePpXHOCTH MJIaTHHbI BOLOPOsla C MOJIEKYJIAPHbIM JI COMOCTAB- 
e€HHA CO CKOPOCTbIO H3OTOMHOFO OOMEHA B MOJICKYJIAPHOM BOOpore. Tloqo6Hoe 
ccylemoBaHHe C MOMOLbIO AeiTepHa mposoqun Mau (4) —c_ Bospdpamom, 
. yur u corp. (?)—c Hukenem u A. Wapkam u JI. PapKam (*) — c Hu- 
eIeM, Masuiaqwem u nviaTHHOH. Jia W u Ni ckopocTH o6mMeHa xemocop6upo- 
AHHOrO BOJOPOa OKa3aJIHCb TOFO *%Ke MOPAAKa, YTO HM CKOPOCTb Napa-opTo-mpe- 
NaleHHA VM M30TOMHOTO OOMeHa B MOJIeKYJIAPHOM BOopose. B caryuae Pd u 
t OHH OKa3aJIMCb MeHbUIe. tes 

J(u8 YyB@JIH4eHHA TOUHOCTH H3MepeHHH CKOPOCTH OOMeHa MbI HCHOVJIb- 
BAH PaWOaKTHBHHIM M3OTON BORoposa. QTO NOsBOJIMJIO ONpeeHTb H3Me- 
eHMe CKOPOCTH OOMeHA BOOPOa, aCOPOMPOBaHHOrO Ha Pa3JIM4YHBIX YacTAX 
OBEPXHOCTH UH OWCHHTb XapaKkTep HEOMHOPOHOCTH MOBePXHOCTH IJIaTHHbI B OT- 
JIICHHH BeIMYHHbI 9HEPlHH aKTHBaWH 9¥TOFO Mpollecca B COOTBETCTBHH C Me- 
YIOM, pasBuTbIM B padotax H. JI. Ketep (4), C. 3. Poruucxoro (°) 
. II. Simenc (°). 

M3mepeHua TIpoBeyeubl B YCTaHOBKe, H300paxenHHoH Ha puc. |. []narunoBas 
M€HKa FOTOBHaCb PaciblvIeHHeM B BAKYYMe MVIaTHHOBOH TpoBosOKH. [loBepx- 
CTH MOMYYCHHOH WICHKH H3MepsAaCb M0 acOpOlMH KPHNTOHA H BOROpoOAa pH 
miepaType %*uAKOrO a30Ta. Baio HaleHO, 4YTO UMCIO COPOMPyeMbIX aTOMOB 
OpoOka OMM3KO K YMCJY ATOMOB IIaTHHbI Ha NOBepxHocrH. Ja UcceqOBaHuA 
JMeHa Ha MOBePXHOCTb MaTHHOBOH MJIeHKH HaHOCHJICA TPHTHM B KOJIMYECTBE, 
‘BeUaIONICM MPpaKTHYeCKH MOJIHOMY 3allOJIHeHHIo, MOcJIe Yero B peaKIMOHHbIt 
YbeEM BBOAMWICA MPOTHH pH LaBseHHu OKONO 0,1 MM pTYTH M H3MepsJIOCb Ha- 
ICTaHHe palMOaKTHBHOCTH rasa C MOMOULbIO CUeTUHKOB BHYTPeHHEFO HalouJIHe- 
1, B KOTOPHIe NepHOAMYeCKH OTOUPaMCh HeOobUIMe NOpiMH rasa. Ha ToH xe 
leHKe HW B TeX Ke YCAOBHAX MPOBOWIMCh H3MePeHHA CKOPOCTH H3O0TOMHOTO 
MeHa MEKLY MOJICKYAAPHbIMH MpOTHeM H JeltepHem. CKopocTb OOMeHa BEIUHC- 
iach H3 M3MeCHeCHHH TeMIOMPOBOAHOCTH, OMNPeeJIMeMbIX C NOMOLbIO JIaMm 
IaTHHOBbIMH HUATAMH. 
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Ha puc. 2 npescTaBJieHbl pesyJIbTaTbl U3MepeHHA ppenenia nn a 
CopOupoBaHHOrO TPHTHA C MOJIEKYJIAPHbIM MpOTHeM Be oot aa : 
oOMeHa ObICTpoO CHWKaeTCA C yBeEHUeHHeM rtyOuHbI OOMeHa. [1px oOmMen 


MpoTeKkaeT HeH3MepHMO OBICTpO. 


K K bakyyy 


q=—- 
Omkavka mpumur 
Ha Yeolt 


Puc, 1. Cxema ycraHopKu: / — KaMepbl QA anasiH3a TpH- | 
THA; 2 — JOBYIIKH, OXax%KJaeMble KUAKUM a30TOM; 3 — pe- 
aKUHOHHbIN cocyyq; 4 — maMMbl Ja aHanH3a eviTepusa; 5 — 
MaHOMeTp MakJleoya; 6 — 61opeTKa; 7 — pesepBHbIi OObeM 


Ha puc. 3 mpeqcraBuieHbl pesybTaTbl H3MepeHHA CKOpOCTH OOMeHa MexKAy 
MoviekyiaMH He u De Ha Tol Ke nueHKe npu 78 u 90° K. HopsnoK peakiin 
MO OTHOWeHHIO K JaBJeHHIO BOJOpoma paBeH 0,0. Oueprua aKTHBallM OKOJIO 
1200 Kan/Monb. YoeibHad KaTasluTM4yecKad aKTMBHOCTb MJlaTHHOBOM MIeHKH 
Ovlu3Ka K AKTHBHOCTH JPyruX MaTHHOBbIX KaTaM3aTOpOB, HCCeLOBaBLUIUXCA 
Ppauee (*). 
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Puc. 2. Ckopoctb o6MeHa xemMocopOupoBan- Puc. 3. CkopocTb Hso0TONHOrO 06- 
HOFO TpHTHA C MOICKYAAPHbIM BOZOpOLOM MeHa M@exKLy Momekynamu He uw De: 
mpH Temmepatype 90° K. J — cKopoctb 06- a—mpu 78° K, 6 —npu 90° K 


MeHa TocdIe MOcaqKH TpHTHA, 2 — ckOpocTb 
o6MeHa Ha TOM Ke WIeHKe Moce 3aMeHbI 
rasa Ha YHCTbIN MpoTut 


CpaBHeHue ckopoctu o6MeHa Mexy He uw D2 npn 78° K co cKopoctsio 06: 
MeHa B TeX 2K YCJIOBHAX aCOpOMpOBaHHOFO BOROPOAa C MOJICKYJIAPHbIM 10Ka- 
3bIBaeT, YTO NOCMEHAA, Wake B Hayase mpolecca OOMeHa, B 1200 pas MeHbmne 
neppoH. Orctoqa BbireKaeT, 4TO MpH TemMmepaType %XHAKOTO a30Ta H3OTOI: 
HbIii OOMeH MexKly MOJeKyaMM BOMOpOsa mporeKaetT 6e3 yuacTHA OCHOBHOrC 
KOJIM4eCTBa BOMOPOZa, akcopOupoBaHHoro nwiaTHHoH. 

[1 BbICHeCHHA KMHETHKH H30TONHOFO OOMeHa acopOupoBaHHOro BOLO Rp le 
C MOJI€KYJIAPHBIM HEOOXOAMMO ONpeleHTb KospullveHT pasyeeHuA u30TONO! 
BOoposa mpH acopounu 
Goths iG) 

CU C0 
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fecb C — flo TPHTHA B BOROpOse rasopok dasbi u C’ — Ha yacTu noBepx- 
KTH, MPHIUeAWIeH B U3OTOMHOe PaBHOBeCHe C MOJIEKYJAPHbIM BOJOPOOM. 
[ina onpeyenenusa a mpH jocTwxKeHUM onpeeneHHol creneHu O6meHa S 
HOpoH B PeaKUMOHHOM COCye 3aMeHAJICH UMCTHIM IPOTHEM M BHOBb H3Meps- 
ib HapacTaHve payMoakTUBHoOcTH. 

| M3 cootHomenua cKopocteli HapacraHusa aKTHBHOCTH 3a PaBHbIe NPOMexYTKH 
‘€M€HH TIPH NepEOM HM BIOPOM 3anOJIHeHHH Ob HaliqeH Kos bulHeHT paszeuie- 
ida pa 78° K ~ 8 uw 90°K ~ 6. 

|C nomonbio HaliqeHHoro 3HaueHua a ObIWIH ompejeJIeHbl CKOpOCcTH OOMeHa 


cOpOHPOBaHHOFO BOLOPOAa H SHEPHH AKTHBALLMM OOMeHa B 3aBHCUMOCTH OT 
emeHH OOmMeHa S (puc. 4). 


Jia OCHOBHOH uacTH noBepxHOCTH 
jeprHa akTHBallMM OOMena pacterT mHHeli- 
| € pOCTOM rJIyOMHbI OOMeHA, YTO OTBEUAa- 5M 29 
TaK Ha3bIBaeMOH PaBHOMepHOH HeOHO- 
Wunoctu. T1pu skcrpanonaunu 9sTOH sH- 
HOH YaCTH Ha BCIO HOBepXHOCTh u3Me- Ot 45 
He SHEPrul akTHBallHH OOMeHa cocTaB- 
eT okom0 2100 xkan/monb. B Hauase 


fray 4 or 
hhunfaano S Ovac! 


(HeHHOH YaCTH SHEPrHA AaKTMBAallHH Coc- 52 0+, f oe 

BaaeT 5200 Kas/mMomb. IIpv ovenb MaJIbIx - 06 
eneHax OOMeHa (MeHbUe 1,0%) 9Heprua a6 
THBalHu COMeHa Pe3KO CHMKAeTCA. “ y) 0 @ 
Haliqeuo, uT0 cKopocTb OOMeHa He 3a- (8 aS. 

CHT OT JaBJeHHA BOLoposa. OrTciona ia 

MKHO 3AKJIOUMTb, YTO OCOMEH MpoTeKaeT OL eer ee ee 

) JECOPOMMOHHOMY MeXaHH3My, a He B A 


et ee ae OnpO- Puc. 4, 3aBHcHMOCTb CKOpOcTH M30TOR- 
ee Ode ONCE MAD EIB: Horo oOMeHa XeMOCOpOHpoOBaHHOrO TPH- 
OTO JeaeT BePOATHBIM BBIBOX, YTO ys c MoneKynapHbIM BOLOposoM u 
oOMeH Mex]Y MOJICKYJIaMH BOWOPOa 9HeprHv aKTHBAaWMN OT CTeneHH o6Omena 
YILECTBIIAETCA TO aLCOPOUMOHHO-Lecop6- gg _as npu 78° K: ft ee 90°K: 
(OHHOMy MexaHH3my. IIpH HH3Kux OR Sater et GU ed, 
Mmepatypax (78—90°K) stor mpouece °%~ © PH 78 K; 2— E mpu 90" K 
3HAUHTEJIbHOH CKOPOCTbIO MpoTeKaeT Ha 
CHb MaJIOH Oe MOBePXHOCTH, JWI KOTOPOH 9HEPruA CBASH aCOpOUpOBaHHbEIX 
OMOB BOMOPOsa OIH3Ka K MOJOBHHE JHEPrM CBA3H MOJIEKYJIAPHOFO BOLOposa 
renioBol abcbeKT alcopOuuN BosOpoya OUeHb MAJ. QHeprusA akTHBAaLMU Mpo- 
CCOB ajlCOpOlUHH M WecopOUHH Ha STHX yUaCTKaX HeBeJMKa HM MPH 9TOM, Kak 
NHO 3 puc. 4, AOJIA yYaCTKOB Pe3KO CHH2KAaeTCA MPH YMeHbIWeHHH JHEPrHy 
THBaWnH. Baarofapa Mason TenwoTe aCOpOWHH, YaCTb MOBeEPXHOCTH, Ha KO- 
DOH NMpOTeKaeT H3OTOMHEI OOMCH B MOJIeKYJIAPHOM BOLOPOse NO aqcopOlHOHHO- 
SOPOMHOHHOMY Me€XaHH3My, JIMIb YaCTHYHO NOKpPbITa BOZOposom. CKopocrb 
MeHa Ha 3TOM YaCTH MOBEPXHOCTH 3aBUCHT OT JaBJIeEHHA BOOpofa H NOpAOK 
AKILMH OOMeHa cCocTaBAeT OKOO 0,5. 
STH Pe3yJbTATLI HAXOMATCA B COOTBETCTBHH C paHee NOJYUeHHBIMH B Haleli 
5opaTOPHN JaHHbIMH 10 TeMMepaTyPHOH 3aBHCHMOCTH CKOPOCTH H30TONHOTO 
MeHa B MOJICKYJAPHOM BOOpOse Ha MaTHHOBIX KaTasM3aTopax. IIpu Tem- 
JaTypax BEue 273°K SHEpruA aKTHBALMM COCTaBJAeT OKONO 7,5 KKaJI/MOb, 
IPH Oomee HH3KUX TeMMepaTypax cHMxKaeTcA Zo 1—O0,5 kkKas/Moub. IIpeqok- 
JHEHUMAJIbHbIM MHOKHTeJIb IPH ITOM Ha IATb NOPAKOB MeHbWIe BbIMHCIAe- 
rO H3 IIpeANONOXRKeHUA, UTO peakI4a OOMeHa MpPOTeKaeT Ha BCeH MOBEPpXHOCTH 
ravlu3aTopa. 
STO OObACHACTCA TEM, UTO IPH BbICOKHX TeMUepaTypax PasJIMUHA B BeEIMYHHE 
prHH aKTHBalMu JecopOuMNH BOLOpOa HE BbISbIBAIOT 3HAYMTEIbHOTO pa3- 
IM CKOpocTeH M30TOMHOrO OOMeHa Ha Pa3HbIX yYaCTKaX MOBEPXHOCTH Ka- 
gaTopa. Tak, np 500°K cKkopocTb peakUHH B Mpesesax OOacTH J1MHeHHOrO 
[CHEHHA JHEPruH aKTHBalHU pasinuaeTca Bcero B 2—3 pasa. Ha yuactrKax 
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¢ MUHHMaJIbHOM, 9Heprveli AKTHBALLMM CKOPOCTb peakWHH Ha 2 NOpsAAKa BbILLU 
HO OIA HX HaCTOJIbKO MaJla, YTO NpeBpallleHve Ha HHX MpaKTHYeCKH He CKé 
3bIBaeTCA Ha HaOsoMaemol cKopocTH peakyHu. II]pH Hu3KHX TeMNepaTypa? 
Hampumep, 78°K, HaoOoporT, CKOpocTbh peaKIHH Ha OCHOBHOM YaCTH NOBepXHOCT 
CTAHOBHTCA HHYTOXKHO Maio, B 10° pa3 MeHbUIeH, YEM Ha yYaCTKaX C MHHHMAJII 
HOH 9HeprueH akTuBawuH. IlosromMy HaOJo,aeMaH CKOPOCTb peakUHH onpeye 
WACTCA MPeCBpauleHHeM Ha 9THX yyacTKax. TaKuM OOpa30M, H3MeHeHHe HaGJIK 
JaeMOH SHEP aKTHBALLHH OOMeHA IPH CHHXKEHHH TeMNepaTyPbI CBA3ZAHO C NepeE 
XOJOM peaKI[HH Ha OcOOpIe yuacTKH MoBepxHocTH. IIpuHposa 9THX yYaCTKOB MC 
*KeT ObITb OG6yYCMOBJeHa MPpHMecaAMH, copOuneH JPpyrux ra30B, HepaBHOMePHBI 
pacnpeeseHvem acCOpOHpoBaHHbIX aTOMOB Ha NOBepXHOCTH H T. 1. BepoxTue 
BCELO MpeANOOXKUTh, MO AaHaJIOrHH C BhICOKOTeEMMepaTYPHbIM OOMEHOM Ha OCTAaJIE 
HOM YaCTH MOBepXHOCTH, TO OOMEH Ha STHX yYaCTKax MpoTekaeT NO alcopOuL 
OHHO-JIeCOpOLMOHHOMY MeXaHH3My, HO He HCKJIIOUeHO, YTO OH CBA3AH C OOpa3e 
BaHHeM HM Oovlee CIOXKHbIX AKTHBHBIX KOMMJIeKcoB. IIpH BbICOKMX TeMIepaTypa 
MOBEPXHOCTb MIaTHHOBOM MJICHKH M0 OTHOMIEHHIO K peaKIHH H3OTONHOFO OOMEH 
B MOJI€KYJIAPHOM BOJOpoye MpakTHyecKH OHOPOAHa. 


Hay4no-nccelopatTebcKH (pH3MKO-XHMMYeCKHh '  -‘Tlocrynnsio 
uucTHTyT uM. JI. SH. Kapmosa 23° V 1959 


UMTHPOBAHHAS JIMTEPATYPA 


1D. D.-Eley, Proc. Roy. Soc., A178, 452 (1941). -* G. G. Sch uit, N, Hie 
Boer et al., Chemisorption, London, 1957, p. 39. % A. Farkas, L. Farka 
J. Am. Chem. Soc., 64, 1594 (1942). 4H. I. Ketiep, Ipo6memtt kunetHku uw KaTanHse 
8, 224 (1955); 9, 283 (1957). *®C. 3. Pornwucku i, Teoperuueckue OCHOBLI H30TOMHEI 
MeTONOB H3y4eHHA XUMMYecKHX peakUMH, 3g. AH CCCP, 1956, ctp. 525; Tipo6nembt KHHeTHK 
uw Katanusa, 9} 5 (1957). °® R. P. Eischens, J. Am, @hem) Soc 745 615957 
7M. A. Apgeeuko, IT. K. Bopeckos, M.T. Cauubxko, Tlpo6nempt KHHeTHK 
uw KaTanusa, 9, 61 (1957). | 
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PHZHFECKAA XHMH4A 
B. HW. POJIbAAHCKMA 


TYHHEJIDHbBIE MEPEXOJbI MEXK]LY CHCTEMAMH, 
ONUCbIBAEMbIMM TOTEHLMAJIbBHbIMHA KPHBbIMH MOP3E 


(ITpedcmaeaeno akademuxom B. H. Koxdpamoesoim 11 IV 1959) 


Tipu paccMoTpeHuu pou TYHHebHOrO adtbeKTa B KHHeETHKe XHMMUeCKUX 
Raku (CM., HanpuMep, (',”)) oObr4HO mpeqnonaraeTca MaKCBeJJOBCKOe pac- 
| ae PpearvHpyiowluxX MOJIEKYJI NO CKOPOCTAM OTHOCHTeMbHOTO JIBHXKeHHA. 
exKTY TEM, BKJIai TYHHeJIbHOro sexta, 

COOeCHHOB OO1aCTH HH3KHX TemMepaTyp, gy 
He STOT BKJIal CHJIBHO 3aMe€TeH, MO2KET 
Ka3aTbCA CYIULeCTBEHHO 3aBHCAILLMM OT 
“fla UCXOMHOrO SHEpreTHYeCKOrO pac- 
penenenua. Ilostomy mpescTaBaser 
HTepec peweHve 3aauu O pou TYH- 
CJIbHOrO XpseKTa B CHCTeMe C KBaHTO- [ 

bIM pacmpeyeeHueM 0 9HeprHaAM. @Ob---%2 

Tan6Oosee OOUlMM MpHMepoM Takoro 

Ola MOXKET CIYKUTb TYHHEIbHBIH Me- py. 1 4 — 5:5 _RR—T 
€XOJl CHCTEMBbI H3 COCTOAHHA, OMNMHCHI- maar get ee: 


0 


aeMOro OJHOH MOTeHWHaJIbHOH KpHBOH 
{op3e, B COCTOAHHe, ONHCLIBaeMoe [py- 
of Tako KpHBo. JIA OWeHKH POs NOAOOHHIX MepexOOB MbI PaCCMOTPHM 
ecb mpocTeHmui cayyai — HaloxwKeHve JBYX OJMHAKOBbIX BCTPeUHbIX MO- 
CHIUMaJIbHEIX KPUuBEIX Mop3e (puc. 1). 


= D{(1—exp[—2="|)'—1}, 
Uy = Dil —exp|—a¢ 8&=2— 0) it, (1) 


To 
ne D—d9nHeprua fuccolualHH; f—nepeMeHHadA KOOpfMHaTa; fy)— PaBHO- 
eECHOe pacCTOAHHe, OTBeUaIOIee MHMHHMYMY MOTeHWMaJIbHOH 9HeEpruuH (WA 
axKOH W3 KpMBbIX; R— 2r,— paccTOoAHHe MexK)J\y MHHHMyMaMH JiByX KDpH- 
BIX; & = 2nvy9V1,/2D = 2nvr,V p/2D; vy~—coOcTBeHHad acToTa KoJe- 
aHui; [,— MOMeHT HHEpILMH; »— NpHBeyleHHaA Macca CHCTeMBI. 
CymMapHas NOTeHIHabHad KpvBad Ucyym = U;-+ U2 uMeeT BU 
Onn =D {( — exp |— a re) -+ (1 —exp |—« Canary) — 2h. (2) 


To 


Tlorenuvasbubii Oapbep BOSHHKaeT JIMUb Mp yCJOBHH, Kora KOOpuHAaTa 

OUKM MepeceyeHuA AByX BCTpeyHbIX KpuBEIX Mopse JlexKUT 3a TOUKOH mMepe- 
= CP(Y IDS ea 

10a fy, AIA KOTOPOH ee =0. Ortciofa culefyer Takoe ycJloBHe 


OSHHKHOBeCHHA Oapbepa: 
R In 2 ‘R ee == “2) 
mes oe 6, | ee = in2: 
aa =| WJM ( = ics 
B o6ujem cayuae BbIpaxkeHHA Jax KOOpAMHaT MMHHMyMOB CyMMapHoH 
OTCHUHAJIbHOM KPHBOM M JIA OTCUMTHIBAeCMOM OT 3THX MMHHMYMOB BbICOTHI 
appepa U = Ucymm — (Ucymm) min OKA3bIBAIOTCA BCCbMa CJIO2KHBIMH. 
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Onuaxo npx K %2 c AocTaTOuHO XOpOIHM MpHOMM2KeHHeEM MOXKHO 110 
JOX%KUTb, YTO MAHMMyMbI CYMMapHOH NMOTeHUMabHOM KPHBOK pach vacua 
IpH r=r, win R—r=—fo, IpHyeM 


UxD {( — @xp |-K al aw 


+ (1—exp[—K S=P—"))" — (1 — exp[— 2K}, (3 


rye d=R/2—r,— onyumpuHa Oapbepa B efo OCHOBaHHH. Tor 


BbICOTa Oapbepa B WeHTpe (r = R/2 
TIpHOJMKeHHO paBHAeTCA 


E, = D{2(1 —e-*)? — (1 — e-**)*}, 

(4) 
a (opMa Oapbepa OMMCbIBaeTCA CO. 
OTHOMeHHEM 


| 


U (4 —2eK chKy}? — e ** (5) 
E™ 244-6 4p — (4 — 7K” 


1R/2—r | 

Scie Rome yer yaa (B OCHOBaHHH 

Oapbepa Y MeHxeTcH oT —1 go 

+1, Ha BepumHe _ = 0). | 

-40 -08 -06-04 -G2 0 G2 06 06 U6 0 Ha puc. 2 npusogstca Oapbepsl, 

y—_—— Wa KoTOppIX K = 2,4, 6, a Takxe 

xs _,, Mapadommueckuh Oapbep. Ha pune. 3 

ae A gn oe ae oc BR a E,/D={ 
culefqyroulaa u3 (4). 

Hanoxenuve BTOpoH MoreHiMambHOH KPHBCH MpHBOAUT K pacuenseHUto 
YpOBHe KBaHTOBOFO pacmpeyeseHHA WCXOAHOH CHCTeMbI MO 3HeprusM, MpH- 
yem (cM. (*)) QId n-ro KONeOaTebHOFO 
ypoBua” c sHeprueh FE, = ¢,D Takoe pac- 
WeMIeHHe €CTb 


8 
AE = 4 
D +Yn hp ates ES es | 
D U 
= en S exp|— 2K \ Viger nd} Su 
ae 
(6) cs 
rye 0 
Pe ae See OR 2) et 
tn = Arch {5 ek(1 —Ve, Fey} ceed 
K 2 
(7) (Puc. 3 


Takum o6pa30M BeposATHOCTb TYHHeJIbHOrO MTepexoya onpefesnetca 3kCnO- 
HeEHTOH C NOKa3aTewvemM 


+Yn 


me \ VE 2K eh ee dy = Ka, ® 


Cates Le 
€ 


Ya mo 
ONpeWeJIA€MbIM MYTeM YHCJICEHHOTO HHTerpupoBanna. 
J\ia Kpussix Mopse otsomenue D / hyg = "/yXe== Ved 1+ mex), THE Xe ae 
(akTOp anrapMOHH4HOCTH KONeOaHH, Nmax — HOMep HaMBBbICcilero KOeOaTe Jb- 
1038 


pro ypOBHA. SaMeTHM, UTO 3aata O TYHHebHOM Mepexoge Np MaKcBe.- 
DBCKOM pacnpefeienuu (°) MOuIHOCTbIO OMpeqenAnach TpemMA BeMUKHaMn 
ieee BBICOTOM Oapbepa E,; dysKuneli LM PHI Oapbepa — xapaKrepu- 
MUeCKOH SHeprvel cucTeMbl ¢ = h”/ud? u TensoBo aHeprueli RT. V3 atux 
eX BeJIMUHH OOpa3s0BbiBaJIHCb Ba OespasmepHBIX mapametpa E,/kT u_ E,/«. 
PH pacCCMOTpeHHH TeMepaTyPHOH 3aBHCHMOCTH TYHHEJIbHDbIX nepexojon 
CHCTeM€ C KBaHTOBbIM pacipeyeJIeHHeM NO 9HEprHAM HEOOXOAMMO BBeZeHHe 
‘OBO BeJMUMHbI— SHeprHun COOCTBEHHBIX KONeOanui Ayy,. TyHHenbubili mepe- 
Ol AA Kaxwkforo anHoro ypoBus anaes onpenesseres OTHOMMeHHAMH 
ald 


? /hyy uv D/e, nockonbky K = aV 2: IIpu ycpeqHeHMH Ke JaHHbIx 


| YYETOM CTATHCTHUCCKUX BeCOB se ene ypOBHeH BXOAUT TpeTHH, HeOOxomu- 
ibllt BB paccMaTpHBaemoli 3ayaue Ces- 
a3MepHbId = lMapaMeTp -—> OTHOLIeHHe 


Vo / RT. a 

Jia McnoOMb30BaHuA B_ pacyeTax, g 
cHoBaHHBIx Ha (8), Hapuc. 4 mpupo- pal 
ATCA 3HayueHHA HHTerpana J npn K, 6 
aBHOM 2, 3, 4, 5 uw 6, aan 3HaueHni d 
iy 2, oT 0 no 1. a 

He ocranaBJIMBasicb 3qeCb Ha KOHK- 2 
@THbIX UMCJICHHBIX IIPHMepax, OTMETHM 

3akIOueHHe elle OHO OOCTOATe Jb- / 
TBO. Kak Oblio moKa3aHO B (?), Qa 3 
HOObIX NOTCHUMAIbHbIX Oapbepos, ONH- “ps5 


bIBaeMbIX Y BEPLIMHbI MapaOovion, cyuye- 
TBYCT ONpe fe JIeEHHaA XapakTepucTuyeC- 
aa TemnepatypaTg=hVE,/krdV Qu, 
‘M2Ke KOTOPOH KOHCTaHTa CKOpOcTH 
YHHEJbHOrO B3aHMOselicTBuA HauHHaer = 
KCNOHEHUMaJIbHO MpeoOJlaqaTb M0 cpaB- 2 
i O05 ; 
[eHHIO C KaPPeCHHYCOBCKOM» HallOapbep- G2 4 06 U8 Ly 
(oh KOHCTaHTOH. IIpu atom npexnoua- ree a 
aJlOCb MAKCBeJIJIOBCKOe pacnpeseseHne 
SaHMOMeCHCTBYIOULHX YaCTHIL MO CKO- . a 
OCT AM. 2—K=5: d—~K=6 
B paccMaTpHBaeMoM culyuae, KOr- 
a pearupylollve CHCTeMbI XapakTepH- ae 
yiOTCA KBAHTOBbIM pacmMpemeseHveM 0 SHeprHaM, OOM BUA pelleHux 
OcTaTOUHO ClOxKeH. OLHaKO B YMpOULeHHOM Cylyuae MapaOosmueckoro Oapbepa, 
OCTaTOUHO XOPOLIO anMmpoKcHMUpyiouleM Oapbepbl, OOpasyemble HaJIOKeHHEM 
puppix Mop3se, uw B npeHeOpexkeHuH dakTOpaMH aHTapMOHMYHOCTH, JIerKC 
OKa3aTb, 4TO MpHBeeHHad BbIlle XapakTepHCTMYeCKaA TeMMepaTypa COxpa- 
eT CBOH CMBICJ HM JIM KBaHTOBOrO pacmpeseseHHA NO 9HeprHsM. 
B camom gese, mpH Gapbepe spicotoH E,, Korga (n+ 1/2) hy < Ey < 
< (n+ */,) hv), KOHCTaHTa CKOPOCTH peakIMH MpOMOpiMOHabHa 


z~(1—exp|—| er) Seve [-s ate | ex? | a(1 4Y ee 


+ exp[—(n +) Fr], (9) 


ye a=nVY2YVE,/¢, nepsplii unen TyHHeJbHBIM, a BTOPOli— HaOapbepHbI. 
Kak noka3aHo B (1, ”), mpeoOaqaHve TYHHeJbHOrO B3aMMOJeHCTBHA Mp 
apaOouMyueckolt 3aBUCHMOCTH OTBeYaeT MpakTMYeCKOH HeH3SMCHHOCTH KOH- 
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CTaHTbl CKOpOCTH pH JaJbHelimiem MonMxKeHMH TeMMepaTypbl. HerpyAHO BH 
eTb, YTO B copmyue (9) Takoii HeH3MeHHOcTH Z Cc TeMMepaTypow OTBeUae’ 
9KCHOHCHUMabHoe MpeoOvlaqaHve BKJaya HyleBOrO YPOBHA, T. €. YCJIOBH' 


1 hyo) hyo 3 hyo Eo 
UTO 9KBUBaJICHTHO MpHBeJeHHOMY BbIINe BbIPAxeHHIO win 74: Takum o6pasom 
MOXKHO CUHTAaTb, YTO MpeAVIO*KeHHbI panee (2) KpHTepHi, XapakTepH3ylOulMl 
(B paMKax OHOMepHOM 3aqauH) rpaHully TeMNepaTypHow OOacTH, rye urpae’ 
mpeoO1aqatwoulylo pOb TYHHEJIBHBIM atbeKT, ABJIAeCTCA MOCTaTOUHO OOUIHM 1} 
cOxpaHaAeT CBOIO CHJIyY H Mp KBaHTOBOM paciipeseseHHH NO 9HepruAam. 

AstTop sBbipaxaet OularoqapHoctb JI. T. Kuoppe u H. JI. Coxonosy 34 
oOcyKeHHe 9TOH padorTHl. 


@MusnueckHi uncTHTyT uM. II. H. Jle6enesa Tlocrynusio { 
Axajlemun HaykK CCCP 1 IV 1959 


UWHTHPOBAHHAA JIMTEPATYPA 


__4R. P. Bell, Proc. Roy. Soc. (A), 139, 466 (1933); 148, 241 (1935); 158, 128 (1937). 
> B. HW. Tonpaaucku dk, JAH, 124, 1261 (1959). 3 JL. 0. JIangay,E. M. Jiu 
ui Mu, KpanTopaa mexanuka, M., 1948. | 

| 
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@MH3HYECKAA XHMH 
10. Ml. KMTAEB, f. K. BYJHHKOB u axagemux A. E. APBY30B 


NOJIAPOFPAPHYUECKOE H3Y4EHHE CTEPEOW30MEPHBIX 
NPEBPALEHHM HEKOTOPbIX CEMHY- 4H THOCEMMUKAPBA3OHOB 
B PACTBOPAX 


Bonpocam cTepeov3somepHu a3 0TCOsepKallUX MPOHSBOAHBIX KapOOHHJIbHbIX 
JIMHEHHH MOCBALLeHa JOBOJbHO OOWMIMpHaA MAHTepatypa. OnucaHo muoro: 
yaeB OOpas0BaHHA CTeEPeCOH3OMePHbIX Nap OKCHMOB, THApa30HOB, apuuiruypa- 
(0B. OAHAKO O CTepeOH3OMepHH CeMH- MH THOCeEMHKapOa30HOB B JIHTepaType 
2eTCA OYCHb MaJIO cBeeHHH. TlonbiTKa BbIAeJIMTb H30MeEPbl CEMHKapOa3sOHOB 
<OTOPbIX HXHPHOAPOMATHYCCKHX KETOHOB OOJIYYEHHEM HX PaCTBOPOB B XJIOpo- 
JME YJIbTPaPHOJIETOBLIM CBETOM OKa3aJlacb Oe3yCNeWIHOH, BCJIeACTBHeE mpo- 
<OJHBLUIETO MPH STOM paspyuieHHsA MovieKyu (1). MHTepecHO OTMETHTH, YTO B He- 
‘OPHIX CYYaAX TOUKH MIaBJICHMA OTJEbHBIX CEMUKAaPOa3OHOB MIM THOCeME- 
)6a30HOB, B3ATHIC H3 PaSHbIX JIMTePaTYPHbIX HCTOYHHKOB, OTIHUAIOTCA MEXKLY 
ou (7-4). OueBuAHO, B 3THX CIYYaAX TeEMMepaTYPhI MlaBJIeHHA OTHOCATCH He: 
HHJMBUAYaJIbHBIM COCHHEHHAM, a K CM€CAM H30MePOB, COCTAaB KOTOPBIX,. 
BHJIMMOMY, 3aBHCHT OT CnocoOa BHIJeJIeHHA C€MH- WH THOCEMHKapOa3oHoB. 
Bpoxkmau u Ilupcou (°) u3yyaau nosmaporpaduyeckoe BOCCTAHOBJIeEHHeE CTePpeo- 
MEPHBIX Nap CeMuKapOaso0HoB OenscdeHouos. ABTOPHI Halli, YTO pasiHuHe: 
OTCHILHaax NOJYBOJIH CTEPCOH3OMEPOB B 9TOM CJlyuae BECbMa H€3HAYHTeIbHO. 
Takum o6pasom, CTepeonsoMepHA CeMH- H THOCeEMHKapOa30HOB usyyeHa eLle 
[eKO H€ JOCTaTOUHO, MOITOMY MbI PelIHJIH CHCTEMATHYECKH H3YYHTb CTEPeOH30- 
JHbIe MPeBPalleHHA B Ha3BaHHbIX KJlaccax coequHeHHH. B HacTosmeh paOoTe 
iCAHbI NOJIYYCHHbIC HAMM Pe3yJIbTATbI NO NONAporpadpuyeckomy UCceOBaHHIo- 
BPalleHHH HEKOTOPbIX CeEMH- HM THOC€EMHKapOa3OHOB. 

Bp H3y4eHbI CEMH- HW THOCEMHKapOa30HbI METHJISTHJIKETOHA, JLHSTHJIKETOHA, 
JIOM€HTAHOHA, IMKJOreKCaHOHa, OeH3asiblerufa, alleTo(eHoHa, a TakxKe 
CeMMKap6a30H Napa-H30nponusGeHsablernga (KyTH30H) B 20% MeTaHOJbHO- 
HbIX pacTBopax c pH 5,7 npv o61y4eHuu ybTpaHOeTOBbIM CBETOM KBaptle- 
| gamnpr IIPK-2. MoHom cayxKu GochaTHbI Oydep; KOHUeCHTPalluA u3yyaB- 
XCA COCMMHEHHH cocTaBana ~10-% r-mou/n. MHsyuenne npowsBosMioch Ha 
operucTpupyromem nowaporpade LP-55 cuctempr TetposcxKoro. 

Hamu (°) 6b10 NMOKa3aHO, YTO CeMH- H THOCEMHKapOasOHb! asM*aTHyeCcKUX 
J€rHOB M KETOHOB H aJIMILHKJIMYeECKHX KETOHOB B BOJHO-CNHPTOBbIX PacTBOpax 
IOT 9HC€EMH- H SHTHOCeMHKapOa3sHAHOe CTPOeHHe; MOSTOMY CIeEOBasIO OBI 
{laTb CTEPCOH3OMEPHio VIA MPOH3BOAHBIX METHJISTHJ- WH JUSTHJIKETOHA, CBA- 


mS 
cacy 


HYlo C pa3JIMUHeM B MOJO*KCHHH 3aMeCcTHTeek OREOCIEIREO Y 


3H. OfHakO TakOrO npeBpalleHHA JIA YNOMAHYTHIX NPOH3BOAHbIX HaMH He: 
JHOMAaJIOCb. 
Hanporus, B CepHH aJIHIMKsIMYeCKOrO pada CTepeOHsOMEPHBIe MPeBPallleHHa 
TeKalOT CPaBHHTebHO Jerko. [Ipu oO1yyeHuu HX PaCTBOPOB Ha NOJAporpam- 

HaOsio0aeTCA MOABJICHHe HOBOH BOJIHBI C Oouee MOMOMKUTeEIbHbIM Fy). 
BeJIMYCHHEM BPe€MCHU OGJYUCHHA BEICOTA NOABMBINENCA BOJIHbI pacrer. 
Mckmouenne cocTaBiaeT THOCeMHKap6a30H IMKsOMeHTaHOHa: MpH oOuly- 
MU 9TO COeMHeHHe passoxuNocb. Ha puc. | Jana moAporpaMMa pactTBopa: 
AKapOa3oHa WMKJMOreKCaHOoHa. 
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IlospmeHve Ha MOJIsporpaMMe BTOPOH BOJIHbI H YBeJIHYeHHeE ee BBICO 
 YB@JIMYCHHEM BPeMeHH OOJYYCHHA MPOHCXOANT BCeICTBHE OOpas0BaH 


! 
1 Z 3 } i a i 
Puc. |. 1 qeaenMe 110 ocu abciyucc=200MB; Puc. 2. 1 nqeneHne no ocn ab- 
Hayao KpuBEIX —O0,7 B; 4YBCTBUTeJIb- cuicc=200 MB; Hayao—O0,7 B; 
Hcc1b 1/300 (cpeqHaAA YYBCTBUTeJIbHOCTb uyBCTBHTebHOCTE 1/100; pacr-' 
rajbBaHometpa 0 Toky 3,1-10-9 A/mm); Bop coxepxKuT 0,3 r-Moa/n THO- 
Bpema o6syueHHa: 1 —O yac., 2 — cemukap6a3uya; BDpeMA obuly- 
5 uac., 3 — 8 uac. yeHnua: J —O uac., 2— 5 uac., 
3 — 9 vac. 


aOUbHOK POpMbI. Y WHKIMYeCKHX IPOH3BOAHBIX H30MEPHA OOyCJIOBJIMBaeTC 
-OYRBUHO, TEM, UTO 3aMeCTHTeIH MOryT pacnOuaraTbca JIMOO MO OAHY, HOO | 


Ta6Onuua 1 Pa3HbIe CTOPOHBI KOJIbIa: 


D H 
50 
° 
EA mn GW fpr mes) 
sk | t L 3 ok 
Coemyunenne ae - B NH NH 
na6u- | cra6v-| 6 Sne | \ 
JbHOK | Nbuol | FS a NH oat 
(OpMbI |PopMbl | Zaax 
Q5aX pees O=C—NH, 
mpanc ane 
‘Cemakap6a30H UR PAE IPRS pels Fiesta) ! 
Ses il se i AuasioruuHaa KapTHHa Ha NOJIAp 
Cemukap6a30n 1,28 | 1,54] 12,0 [TpamMMax Ha6JolaeTca nmpH oOmyueH! 
WHKJOPeKCAHOHa PaCTBOPOB IIPOH3BOUHEIX apOMaTHYe 


THocemukap6a30H 1,23 | 1,46} 10,6 KOrO pala, JA KOTOPHIX O6pa30BaH 
WHKJIOrekCaHOHa 


Tuocemukapoason | 0,93] 1,17 | 44,0 CTEPCOH3OMePHBIX Map OObACHAeTCA RB 


OeH3ab Meru ya JIM4HEM B MOJIeKyJlIe TPyNNHPOBKH 
Cemukap6a30H (LAURE I sherds |) MOG 

aleropeHoua Ry 
Tnocemukap6a30H 0,95 | 124°) 43,4 A 

aleTomeHoua ye =N=, Tlonaporpamma pa 
K yrH30H Ae SS 8h i). 8,3 R(H) 


TBOpa alleTOPeHOHTHOCeMHKapOa30Ha MpHBeseHa Ha pu. 2. 

IIpu oO1yyeHuu pacTrBopa OeH3amBCeMUNKap6a30Ha HaMH He HaGuiojano 
NOABJICHHA HOBO BOJHBI: OVCBUHO, MPH 3THX YCOBUAX PasmHuve B NOTeHILH 
JlaX NOYBOJIH HeBeJIMKO, H Ha NOJIAPOrpaMMe, BCJIeACTBHe HaJIOXKeHHA BOW 
HaOOMaeTCA OHA BO/IHa, OTBeUaIOMaA, M0-BHAMMOMY, CMeCH H30MepoB, 3a ¥ 
FOBOPHT H3MeHeHHe EF, B mpollecce OOy4ueHHA pacTBopa. 

B ra6. 1 nmpuBezenbi HalieHHEre HaMH NOTeHILMaJIDI NOJIYBOJIH CTepeous 
MePOB (OTHOCHTEJIbHO HaCbII[eHHOrO KaJIOMe@IbHOrO SJIEKTPOa) H BbIMHCJICHHE 
MO HHM 3Ha4eHHA 3HeEPpru HX B3aHMHbIX Mepexogos. # 

Heo6xoJHMO OTMeTHTb, YTO 3Ha4YeHHA 9Hepruii I[MC-TpaHc-MepexoQoB Jy 
NPOHSBONHBIX AJIHIMKIMYECKOTO pxLa ABJAIOTCA Gouee WIM MeHee NpH6mH3 
T@IbHBIMM, TaK KaK MPOMeCC BOCCTAHOBJICHUA STHX MPOUSBOAHBIX Ha PTYTHC 
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JeJIbHOM 3JIeKTpoOse HeOOpaTuM. BoccraHoBwieHHe 2Ke CEMHKapOa3OHOB H THO- 
ukapOa30HOB apomMaTHuecKOrO paya BeCbMa O/IM3KO K OOpaTHMomy. 
PasyMeetca, OJHUX MOAporpaduyeckux JaHHbIX HeEOcTaTOUHO WIA pacno3- 
SAHHA CTPYKTYPbI CTeEPeCOH30MepoOB, HO B CoyeTaHHH C XMMHYeCKHMH WIM 
BHUCCKHMH MeTOZaMH NOMAPOrpaduA MOXET PelUHTb HW YTOT BOMpOc.B HacTOA- 
1 paOore MbI C MOMOLLbIO NOJIAporpacuu OOHap y2xKUIN OOpasoBaHHe JaOHbHBIX 
MEPOB IPH OOJYYCHHH CTAOHJIbHBIX (OPM CeMH- H THOCeEMHKapOa30HOB B CJia- 
-MCJIBIX CIHPTO-BOJHBIX pacTBopax. Kak npaBHO, JaOWJIbHbIMH (bOopMaMH 
ISIOTCA ILMC- (HJIM CHH-), OJHAKO H3BECTHBI H HCKJUOYCHUA M3 3TOFO MpaBusa, 
IOTOMY HeOOXOAUMO JaJlbHeHee HCCIeEMOBaHHe CTPYKTYPbI CTepeOH30MepoB 
ICbIBACMBIX KJIACCOB COeHHeHHH. 

OG6pailaeT Ha CeOA BHAMAHHE TO OGCTOATEBCTBO, UTO CTEPSOH3OMEPHIe Ipe- 
FULCHHA [JIA CeEMH- H THOCEMHKapOasOHOB B CITMPTO-BOAHbIX pacTBOpax MeHee 
\AKTEPHbI, UCM [WIA APHJITHAPa30HOB, H3YYeHHBIX HaMH pauHee (‘~*) Takxe 
IAporpaduvyecKHM MeTOZOM. Oco6eHHO B 3TOM OTHOIMICHHM OTMMUAIOTCA Mpo- 
SORHbIE aMaTHyeckoro psxsa. 


Xumuyeckhli unctutyT um. A. E. Ap6ysopa Iloctynuaio 
Kasauckoro dbusmuana 22 V 1959 
Axafemun HayK CCCP 
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Jlokxnann AkaweMuu Hayk CCGE 
1959. Tom 127, Ne 5 


PH3BHYECKAA XHMH 


Bb. M. KO3bIPEB u A. H. PHBKHH] 


MAPAMATHUTHbIM PESOHAHC B PACTBOPAX KOMIMJIEKCHBIX. 
COJIEH MEU | 


(ITpedcmaereno axademuxom A. E. Apoysoeum & VI 1959) 


Ha uacrotax vi = 9392 Mru u ve = 1569 Mruy ObliM usyyeHBI CneKT] 
3. I. p. B pacTBopax, CofepxKallux alleTHalleTOHaTHbIM, HATPaTHbIM, 9TAHO 
aMHHHbI HW WHaTAHOaMHHHbIM KOMMeKch! Cu (I1). [pu npurotopnenuu pé 
TBOPOB HCXOAHOM COvIbIO MeqM culyxKU HUTpaT Cu(NOs)2-3H2O. Ha yacto 
v1 XapakTep CMeKTpoB aHaJoruueH HaO0,eHHOMy Mak-lapsu (*) QA Kommuse 
COB MeJM C alleTHslalleTOHOM WM ero mponsBogHbIMu. Ha puc. 1 a u 6 npuBer 
Hbl CMeKTpbI, MOJIy4YeHHbie NpH yacTote Vi OT O,15-MosIApHbIX pacTBOpPOB alleTu 
aleroHaTHoro (la) u HuTpaTHoro (16) KommueKcoB B AHoKCcaHe. IIpu nepexo, 
K 4aCTOTEe V2 BJ CIEKTPOB CYyIleCTBeHHO MeHseTCA (pue. 16 ne): KpahHHe cBep 
TOHKHe JIMHHH CTaHOBATCH MeHe€ HHTCHCHBHbIMH, YeM Be CpeHHX, cneK’ 
OKa3biBaeTCA Ooslee CHMMETPHUHBIM HW JIYUWWe paspeleHHbIM. YKa3aHHOe ABI 
HHe KaYeCTBEHHO JlerKO OObACHACTCH Ha OCHOBaHHM pe/laKCallMOHHOM TeOp! 
Max-Konueanna (?), cormacHo KOTOpOl B WIMpHHYy CBepXTOHKUX KOMMOHeH 
Av, RaloT BKJagbr TepmMpt AgBH, u b/z, rne Ag = g); —g,, B —marner 
Bopa, H, — pe30HaHcHoe 3HaueHHe BHEIHerO MarHUuTHOrO Nowa, b = A — B- 
KosppuuveHT AepHolH aHu3oTponun, /, — MarHHTHOe KBaHTOBOe 4NCIIO ATE 
Horo cmvHa. Ha uactote vi Teopuax Mak-Kouuesia onucbipaeT HaOJ0aeMb 
aCHMMeTPHUHbIN cneKTp (puc. |1au 6) npH yonymenuu, uto AgpH, u 6 6nus3i 
APyr Apyry no nopszky BemMunHbI. C yMenbuiennem H, B 6 paz (vy, / vex € 
BKJlal B WHPHHy JIMHHH, OOA3aHHbIN AHH3OTPOMUN g-dakTOpa, CTaHOBUTC 
MaJIbIM, HW pelakcalluA OJKHa ONPeeJIATbCA B OCHOBHOM JIMUIb CBEPXTOHKMA 
B3aHMOJeHCTBHAMH OHA. 

OueBHHO B STOM CJlyyae Teopua (°) TpeycKa3bIBaeT Ooee CHMMETPHUHE 
CM€KTp, C PaClMpeHHbIMH, MpOTHB cpeqnux (/, = + 4/2), KpaiiHHMH KOMM 
HeuTaMH (Jz = + °/2), UTO JeHCTBUTeIbHO HU HaOmOMaeTcA Ha OnbITe. B Ta6s. 
CBeJeHbI 3HAYCHHA Q-PaKTOPOB CBeEPXTOHKHX KOMMOHEHT H3YYeCHHBIX CNeKTPO 
MOJIYYeHHbIe Ha YacTOTe Vi C TOUHOCTbIO ~ 1%. 

Jl allerulaleTOHaTHOrO KOMMVJIeKca B MOKCaHe Halim 3HaueHHA g-akT 
PpOB CyllecTBeHHO OoubIe cooOmenHbix Max-Fapsu (1). Kpome toro, B pa6o 
(*) Ha 3-caHTuMeTpoBoh ycTaHOBKe OblIM pa3pelleHbI BCe YeTbIPe KOMMOHEH) 
clleKTpa, B TO BpeMx KaK HaM pH A ~ 3 cM (4acTOTa v1) yaslOCb NOMHOCTE 
paspellMTb JIMIUb MepBble Be, OTBeYAaIOlINe 3HaueHnaM J, = — 3/2, —} 
(puc. la), uro roBopuT o OoubuIeH WMpHHe CBepXTOHKHX KOMMOHEHT B Halll 
caryuae. 

IIlpHuuna Mower 3akIOUaTbCH TOKO B HEOMMHAKOBOCTH CTPYKTYPbI alleTH 
alleTOHATHBIX KOMIMJI€EKCOB, MCCJIeQOBaHHbIX B paOoTe (1) u Hamu. Ilo-BuauM 
My, BO BHYTPCHHIOIO KOOPAMHAHOHHy!O ciepy HallMX KOMMeKCOB, KDpO! 
alleTHlalleTOHa,  BOUNWIM  MOJI€KYJIbl KPHCTaIM3aIlMOHHOH BOK col 
Cu(NOs)2-3H2O, us koropoli npuroToBsucb pacrsopH. B pa6ore (1) pacTBop 
ObIIM NOs 4eHbI HeMOcpeACTBEHHO U3 TBEPAOTO allerualleTOHaTa MeqN, H yuactl 
BOJbI TAKHM OOpa3oM ObIIO NcKMIOVeHO. Hanvune BO BHYTpeHHeli ccbepe KOM 
A€KCOB SJIEKTPHYECKHX UNMONel — MONeKYA BOLI — JOKHO MpHBOAUTS 
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ry @HH3OTPONHH Q-TeH30pa, a, CeqOBaTeIbHO: 1) K pocTy 2peKTHBHBIX 
kaKTOPOB JIMHHH CneKTpa u 2) cormacHo Teopuu Mak-Konuesia,— k pocry 
)DHHbI CBEpXTOHKHX KOMMOHEHT. O6e 2TH OCOGeEHHOCTH JeEHCTBUTEJIbHO MpOABH- 
Jb B HallHX M3MepeHHAX. 


Puc. 1. Cnextpb 9. I. p. B pacTBOpax KOMIJI€KCHBIX COuel 

megan (II). a@—auetumaueToHaTHbId KOMMsIeKC Menu B 

quokcaHe, KOHUeHTpauua pactBopa 0,15 mon/a v=yv, = 

=9392 Mru; 6 —0,15-mMonapHbli pacrBop Cu (NOs)o-3H2,O 

B fuokcaHe, v= vy, = 9392 Mru; ¢—TO xe, pH uacToTe 

OCIIMJIMpyollero Noa yvy=v,=—15069; e—To me, npu 
yacTroTe vg = 1569 Mru 


Kpueple a 4 6 nosy4eHbl B OMHHAKOBOM MacllTaGe 10 wkasne noma Hy. 

To *%e OTHOCHTCA H K KPHBbIM 6 U 2, OFHAKO, MAaCWTaGbl NOMA npH 

ywaCTOTaX ¥, H vz pasJIMUHbI. Y3KHE JIMHUH CleBa OT CNEKTPOB Ha KPH- 

BbIX @ H 6 —CHrHasbl OT cBOOOAHOrTO payuKana aa-qudeuHJ- 
B-NHKPHJIruApasuvia 


Puc. 1 6 u 2 QoKa3zblBaioT, 4YTO MpH pacTBopeHuu coun Cu(NO2z)3s-3H20 
qMOKcaHe OOpa3yeTCA HUTpaTHbI Kommuiekc. J[onoiHHTeIbHaA OOaBKa 
~7% Bob! (K OObeMy pacTBOpa) pa3- 
1laeT 2TOT KOMIMJICKC, H JIMHHA CTaHO- 
TCH OJMHOUHOL, MpHMepHO Takoit, SuayeHua g-pakTOpOB KOMMOHeHT CBePXTOH- 
: 6 KOH CTPyKTypbl Ha YacToTe vj==9392 Mri 
(Kad HaOwOfaeTcA B BOJHBIX HW CIHp- JIA PACTBOPOB KOMMJICKCHBIX cose MeguH (11) 
BbIX paCTBOPpaxX HHTpaTa MeJM, rye T ~ 300°K 
IMOHHbIe + KOMIIJICEKCbI OTCYTCTBYIOT. - 


Ta6auna 1 


OHCTAHTa CBEPXTOHKAaA CTPyKTypa MA ies Sivliee la lie 

(TpaTHOrO KoMMeKca (~ 36 apcrt.) mo- 

HM BABOe MeHbIe 4eM JIA alleTHalle- 

HaTHOrO. Sror dbaktT, Take Kak uw AueTHAaneToHaTHB (2,11/2,15) — | — 
s KOMIIJI€EKC B THOKCaHe 

[MAHHE JOOaBOK BOMbI, CBUeTeJIbCT Efi cp attauil’ wonrriasee 11612 Tol ate 

eT O H€MpPOUHOCTH HHTpaTHOrO KOM- iacncine 

1eKCa Meu: pu claObIX CBA3AX aIeH- =9tTanonamunHpl Komn-|2,04/2,09|2,14/2,19 

BC I@HTPaJIbHbIM HOHOM JMHaMue- J€KC B BOLE 

es aes J[w2TaHouaMuHHblit 2, O52), 10\2- 4512.49 

Mi Xapaktep appexta Ana—Tesuepa Pogtiecs Some 


JOABJIACTCA CHJIbHee, TO NPHBOLUT 
661buIeMy YCPCMHeHHIO KOHCTaHT CBepXTOHKoro B3aMMOgelicTBuA. Ha 4a- 
ore v1 OblIO UcCeqOBaHO BJIHAHHE BPeCMeCHH KOPpeJIAMHH te (°*) 
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Ha BH cmektpa. Mobi co3qaBaJIH JONOHUTEIbHOe 3JJIeKTPHYeCKOe KTPeHHt 
B pacTBope, MyTeM JOGaBIeHHA AHaMarHUTHBIX HOHOB. JloOaBKa 4 mosi/at Lit 
B 0,15-MOSpHbIi BOXHbIG pacTBOp 9TAHOJIAaMHMHHOTO KOMMJIeKCa MeH NPHBC 
WUT K pe3KOMy BO3pacTaHHiO acHMMeTpuu cneKTpa. Takue xe 206aBKu KCI 
NaCl Baustor B Ty Ke CTOpOHy, HO 3HauHTeIbHO cula6ee. IloceqHee, OUeBHAHC 
CBH3aHO C MeHbUleli BeHUMHOL aeKTpuyecKoro uoHHOrO noma Na* u K 
mo cpaBHeHulo c Li*. CnupToBblh pacTBOp 3TAHOJaMMHHOTO KOMMJIeKCa MEI 
OyAyuH alcopOupoBaHHbIM Ha CHINKarevie, MOKa3bIBaeT NOUTH MOJIHOe HCYE3SHC 
BeHHe C. T. C., UTO, MO-BHAHMMOMY, ABJIACTCA Pe3yJIbTaTOM YCHJIEHHA BHYTPerF 
Hero TPeHHA B XKHAKOCTH 3a CueT AOCOPOWHOHHHIX CHI. OLHaKO B 3TOM CuJy4a 
He WCKIO4"eHa HU ApyrasA MmpHynHa: peskoe H3MeHeHHe KOHIeCHTPallHH KOMIVICE 
COB 3a CUeT pa3IHUMA B CTeNMeHH alcopOWNH CHIMKareJieM 3THX KOMIIJIEKCO 
WM MOJIeKYJI PpacTBOpHTels. | 

Bogubili pacTBop 9TaHOJIAMHHHOrO KOMMVeKca pH KOHWeHTpalluH 1,2 Mow/| 
jlaeT Ha uacTOTe Vv, CAHHHUHYIO MHMIO, WApHHa KoTOpoH Ha 30-40 % MeHBIG 
NOHO LWHPHHbI CMeKTpa C. F. C., HaOJOaeMoro B Oo/Iee pasBeeHHbIX PaCTBO 
pax, 4TO Kak OyJTO Obl yKa3bIBaeT Ha HamMyHe OOMeHHBIX B3aHMOselcTBUh, 
Oyuako UHTepmpetTalua stToro addekta oka He BMOHE ACHA. 

CyMMHPYys, MOXKHO CKa3aTb, YTO B HCCJIENOBaHHbIX HaMH C.1y4aAX Me€XaHX3l, 
penakcallun B pacTBopax Mak-Kouueuua (7) oka3biBaeTcd Ooslee acpPeKTHBHBIM 
yeM MeXaHH3M, Mpesox*KeHHbI AmbTiyepomM u BavineBnim (*). BepoarHoi 
NPHUHHOH ABJIAeTCA culemyromlee. [locueqHHH MexaHH3M NpeAnoslaraeT HaHMUHt 
NOCTATOUHO OIH3KO Jle%KallNX OPOHTaIbHbIX YPOBHeEH. OTO evcTBUTeIbHO HME” 


MeCTO B BOAHBIX pacTBopax HOHOBCu(H,O);*, rue Teopua Aubrinysiepa u Basmene 
NOMHOCTbIO OMpaBsbIBaeTcH. B TaKUX %e COCAMHEHHAX, KaK HUTPaTHbIli KOMI 
JIeKC, OCHOBHAA YaCTb KKPHCTAaJJIMYeCKOFOy MOJIA HECOMHEHHO He KyOuyecKan 
HHTepBaJibl SHEPrHH Me*KAY OPOHTaJIbHbIMH YPOBHAMH BeJINKH, BCJeACTBHE 4erC 
pewakcallHA uepe3 HOPMaJIbHbIe KOJIeOaHHA KOMMUIeKCa MasloaddekTHBHa. Co. 
ruiacHo Max-Tapsu (*), B KOMMJIeKcax C alleTHJalleTOHOM 3TH HHTePBaJIbl TORE 
BeJIMKH. BepoaATHO, Takad 2%Ke CHTYAalUuA HME€ET MECTO H B OCTaJIbHbIX PaCCMOT: 
PeCHHbIX HaMH KOMIVJIeKcax MeIH. 

B saksoueHHe aBTOPbI BbIPaxKatoT OlarogapHocTb K. A. BamneBy 3a o6cyx 
weHue paodorpt. 


Ka3auckutt (bustnan Tloctynu0 
Axagemun naykK CCCP 4 IV 1959 


WHTHPOBAHHAS JIMNTEPATYPA 
1B. R. McGarvey, J. Phys. Chem., 60, 71 (1956). * H. M. McConnell 


J. Chem. Phys., 25, 709 (1956). %C. A. Aaptrmyaep, K. A. Baaues, KoT®, 
35, B. 4 (10), 947 (1958). 4B. R. McGarvey, J. Phys. Chem., 61, 1232 (1957). 
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PH3SHTECKAA XHMHA 
B. A. KPOHTAY3 u X. C. BATJJACAPbAH 


MEPEHOC SHEPrMM BOSBY)KIEHHS WH CEHCHBUJIM3ALMA 
XHMMW4YECKHX PEAKUMH MPH PAQWOJIM3E PACTBOPOB 
APOMATHYECKHX ASOCOEJMHEHMK 


(JI pedcmaéaeno axademuxom C. C. Medeedesvim 15 IV 1959) 


Panee IPH H3yYeHHH PaluOH3a PaCTBOPOB MepeKucH OeH30MVIa B OeH30UIe 

Oblla OOHapyxXKena CHbHaA CeHCHONIM3ALHA PalMOJHTHYECKOTO pacnaya 
ekucu Oensonvia (?,”). Tak, HanmpHMep, pH KOHIMeHTpalluax nepeKucu 
1 le CKOpoOcTb paciiajja NO Kpaiivel Mepe B 20 pas UpeBpiluaerT BeMunHy, 
BETCTBYICILY!IO IPAMOMY JleHcTBHIO H31yYeHHA. Ha ocHOBaHHU CTOUb pe3- 
) OTKJIOHCHHA CKOPOCTH pa3JIOKeHHA NepeKuCH OeH30HJIa OT MpaBuwla aln- 
HOCTH HaMH Obl CeJ1aH BbIBOA 06 SPbeKTHBHOM IlepeHOce 9HEPIHH OT pacTBO- 
eld K PaCTBOPeCHHOMY BeLIUecTBY. 
CeHCHOHJIH3HPOBaHHbIl pacnay MepeKHCH OeH30HJa IIpOHCXOUT B TeX culy- 
X, KOrla pacCTBOPHTeIH HMEIOT APOMATHYECKHH XapakTep (CeH30JI—cTupo.t), 
> HaOsOaeTCA B HEAPOMATHYECKHX PAaCTBOPHTEAX (IMKJIOPEKCAaH, ITHJIalleTatT) 
). IIpu paquoun3e pacTBOpoB NepeKUCH TPeTHYHOrO OyTHJa HW AHHUTPHa a30- 
MacJIAHOH KUCJIOTbI 3AMETHOTO PaHOJMTMYECKOFO pa3sJOXeHHA PacTBOPeH- 
( BEMLECTB OOHapy2KeHO He Opiio (%, *). TaK Kak 9TH COCAHHEHHA NpHOMH3H- 
bHO Tak Ke JIerKO paciayawTcaA Ha padukaJbl, KaK HW MepeKucb OeH30M/Ia, TO 
IOJIYYCHHBIX JaHHbIX Obl Cea BHIBOL, 4YTO 9PPeKTHBHBIH NepeHoc sHEprHuH 
HCXOJUT TOJIbKO B TeX CJIyYaAx, KOra 0COa KOMMOHEHTA PacTBOPa ABJIAIOTCA 
MaTHYeCCKMMH BeILeCTBaMH. OHakO HaJINUHe APOMATHYECKOTO KOJIbUa B MOvIe- 
@ KaKOrO-J1H60 KOMMOHEHTA, T10-BHJHMOMY, He ABJIA€TCA JOCTATOUHBIM yc.10- 
M [JIA OCYILECTBJICHHA NepeHoca 9Hepruu. Tak, HallpuMep, B pacTEBope nepe- 
HM OeCH30NJIa B xXJOpOeH30Ie Nepefay4 9HEPprHH He MpoucxoguT (°). 
BpeyenHe B pacTBOp Mepekucu OeH30NJa B OeH30JIe HeOO/bWHX TO6aBOK 
aHTpeHa H aHTpalleHa CHJIbHO CHW2KaeT CKOPOCTb PaHouM3a Nepekucu (°). 
DaOOT MO CCHCHOMJIM3MPOBaHHOH (boypecWeHUMM pacTBOpOB (*) H3BECTHO, YTO 
We JOMHHO@OphI, Kak (eHaHTPeH UH aHTpalleH Takxe ABJIAIOTCA SPPeKTHB- 
[M aKIleNTOPaMH 9HEPrHHn. OueBHHO, YTO YaCTb BOSOYKJCHHBIX MOJIeKyuI OeH- 
a mepefaeT SHEPrHio MOJIeKYJaM JIKOMHHO@OPOB, KOTOPbIe TaKHM OOpasoM 
KyPHpy!oT Cc MOJIeKyJIaMH TepeKkucn. Takum oO6pasoMm, uccyleqyaA OTHOCH- 
bHOe MOHHXKEHHE CKOPOCTH PalHOH3a NepeKHCH OeH3OHJIa B MpHcyTcTBUH 
OFO-HHOY[b BEILECTBa, MOXKHO YCTAHOBHTb OTHOCHTEJIbHYIO (MO CcpaBHeHHIoO 
@PeKHCbIO) CHOCOGHOCTb STOTO BELLECTBa BOCIPHHUMaTb 9HEPrHIo BO3OyxK- 
UA OT PacTBOPHTeJA. 
[1H USYYCHHA BIMAHUA CTPOCHHA MOJIeKYJI PaCTBOPCHHBIX BeUIeCTB Ha 3(p- 
THBHOCTb MepeHoca JHEP VW Ha CTeMeHb HCMONb30BaHHA BOCMPHHHMaeMoli 
OTHH WIA PeaKWHH PaMMOJMTHYeCKOTO Pa3zJIOKeHHA B HacTosteni padore 
NCOBAH PalHOM3 PacTBOPOB pAJa apOMaTHYeCKUX COCAHHEHHH, CcoepxKa- 
( az0rpynny. Baw H3y4eHbI pacTBOpbI cbeHusasoTpud@enusimetana (DATM, 
30amuHObeH30a (JIAB), Oensumdbenuitpuasena (BOT) un merundenut- 
aseHa (M@®T) B GeH30ue. Tak Kak 9HepruA akTHBallMH pacnagja DATM, 
T u MOT ue npessunaer 30 KKan/Momb, a JIAB, m0-BuquMMoMy, He BplLe 
‘KaJl/MONb (8-1°), TO HcceMOBAaHHe KHHETHKH UX PasJIOAKCHUA MOXKET ABUTLCH 
Ma UYBCTBUTEJIbHbIM METOJOM JIA OOHapyKeHHA NepeHOca SHEPrHH OT pac- 
JHTeJIA| K PpaCTBOPeHHOMY BellecTBY. 
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PaquoH3 mpoBosusica nO WelicTBHeM Y-sy4el Co°? B THaTesIbHO ocBo0o, 
JICHHBIX OT BO3Lyxa pacTBopax. MomHocTb O3bl cocTaBIsAa 2,5 -10!° 9B/J1- ce 
Onpexeraicd HavasbHblli BIXOA pasoxKeHUA BelecTB Ha 100 9B NorsmomleHH, 
PpacTBOPOM SHEPrHH Goo, KOFa KOMMYECTBO Pa3JIOAHBIUIETOCA BELLeCTBa — 
nmpeBpuuaso 10—20%, or ee HayaJIbHOM KOHWeHTpalHH. KoHleHTpaluA a30cc 

qMHeHHi oO H Mocnwe paqwouu3a H3Mep, 
Sou jlacb C MOMOLLbIO clekTpopotomerpa CQ@- 
CkopocTb pa3vlOxKeHHA MepeKHCH OeH3OH. 
Onmpeseasacb HOMOMeTpHYeCKH. 

Ha puc. | nokasaHa 3aBHCHMOCTb pay¥ 
WHOHHOTO BbIXOJa pa3sioxenua DATM 
ero KOHUeHTpaluH B GeH30ule. M3 puc. 
BHJHO, 4TO BEIXOL pa3sioxeHua DATM BH 
yale ObICTpO pacTeT JO KOHIeHTpalluun ~O0 
MOJIb/JI, 3aT€M BO3pacTaHHe BbIXOJa YMeH 
aeTCA, H 3ABHCHMOCTb BbIXOJla OT KOHILeH 

allHH CTaHOBHTCA JIMHeEHHOH. 

f DO 5 ie ee ee : PaccuvHTaHHbld H3 HaKJIOHa HadaJIbHO 
Puc. 1, 3apucumoctb paquauonnoro YYaCTKa KPHBOL (OA) palivallHOHHbIi BbIXxX( 
BbIxofa pa3jiokKenia DATM or ero pa3moxeHut PATM ua 100 9B 9dHepru 

KOHWeHTpalHH B OeH30ue norjoujeHHott camumM DATM, Goatm cocta 
aiseT ~190 Momeky. STO 3HayeHHe B ~2pa: 

IpCBOCXOHT YHCJIO MOJIeKYJI (paBHoe 82), KOTOpoe pacnalOcb Obl MPH ycJIOBH 
uTO 9SHEprHA, MOTMouleHHaA MoviekysamMa PATM, mowHOcTbIO pacxonyer¢ 
Ha UX JMccouMaluio. Tak Kak TepmMuyeckoe pa3oxeHHe DATM ue saBsaerc 
WenHon peakuuen (8), TO CTOJIb BbICOKOe 3HaveHHe Goatm, OYCBHHO, He CB 
3aHO C BTOPHUHBIMH WenHbIMH Mpoteccamu. IJo-BuyquMoMy, MIpH paquosn3e Mp: 
UCXOJMT MepeHoc SHEPru BO3OyxKAeHHA OT GeH30Na K DATM. | 

ConoctaBsleHve KpuBol Ha puc. | c aHasOrM4yHOH KPUBOli AA MepeKkucu Ge 
30usa (1) CcBHJeTebCTBYIOT 06 UX MOZ06nH. KonlleHTpallua, NpM KOTOpOH mp 
HCXOAUT Nepexoy, K 6oulee nosoromy JIMHel- 
HOMY y4aCTKY KPHBOH, B O6OUX clyyaAx 
ojuHakoBa (~0,01 moub/u). Bausuuwe 2o6asoK Ha BbIXO pasioxK 

TIpopeyenuprit Hamu paHee (1) pacuer ee Ceased n Cou 
HO3BOJIMJI 3aKJIOUMTb, YTO MPH KOHILeHTpa- ae 0.01 ane a 
wun >0.01 mowmb/a Bce BOs6y2KeHHEIe MO- ‘ 

JIEKYJIbI O€H30J1a, OTBETCTBEHHBIE 3a Mepe- 

HOC SH€PrH B OO/AaCTH MaJIbIX KOHIWeHTpa- reer Goo TepeK 
WH akenTopa, yclepaioT mepesaBatb cH GeHsoune 
9HEPrHio MOJICKYJIbI PpaCTBOPeHHOTO: Bellle- 
cTBa. JlaibHelmee MOBbIMeHHe BbIXO,a 


j 
1 


T a0 Ju alee 


Pa3JIOXKeCHHA C YBEJHYCHHEM KOHUeHTpa- bes jAo6asox 30,14 
WMH aKklileMTopa CBA3aHO B 3HaUMTeb- tie te, 
HOH CTeMeHH C MpAMbIM JeHCTBMCM H3- iyuutpua asonsomac- 2;8-40,2 
JY4eHHA. JAHOH KHCJOTHI 

CpapHenne Goon AIH pasioxenua  As06ex300 3,2+0,2 


@ATM (Ha yuactke OA) c Goom uA 

NepeKHCH OeH30HJa (pH TeX Ke KOHICHTPallMAX) MOKasbIBaeT, 4TO CKOPOCT 
paquomnsa DATM B cpequemM B7 pa3 MeHbIe, YeEM TepeKucu. STO MoxeT 6nI1 
CBA3AHO Kak C MeHbIlleH 3dPeKTHBHOCTbIO NepeHoca SHEprHH OT GbeH30u1a 
DATM, Tak u c MeHee d=PeKTHBHbIM HCMOb3OBaHHeM 9HEprun, BOCIIPHHI 
mMaemoH DATM jis ocyulecTBAeCHUA peaKkILHH pa3zOKeHUA. 

J\1A BbIACHeHHA STOO BoMpoca Opi OnpeyeneH pauallMoHHbilit BpIXxC 
pasnoxenusa 0,01 M pacrBopa nepekucu 6eH30nJIa B 6eH30e B MpUcyTcTBR 
@MATM. Kak sBuguo u3 Tabu. 1, SKBUMOJAPpHadA o6aBkKa DPATM ua ~ 40! 
CHMKaeT CKOPOCTb pamMolu3sa Nepekucu. CnegopatenbHo, PATM apaserc 
MOUTH TAKHM Ke 3PPeCKTHBHHIM AKIENTOPOM SHEPrHk, Kak H WepeKucb 6eH30nII: 
TakuM oOOpa30M, MaJIbIti BEIXO, pasnoxeHua PATM no CpaBHeHHto c Tep 
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PbIO O€CH3ONJIa, OUCBHHO, CBA3AH C MeHBbIelt BepOATHOCTHIO pacnaya Bo3s0yx- 
farsi MoleKkyI DATM no cpaBHeHMio c MOseKYyJIaMH Mepekucu 6eH30la- 
\TIpu paguounse Gexsonpnpix pactsopos JIAB nocaennuii He pacnajya- 
i C 34Me€THOH CKOpocTbio. OHaKO 06aBKa SKBUMOAPHOTO KoNuUecTBa JAB 
|e MOJIAPHOMY PacTBOpy NepeKHCH OeH3OH/a CHH2KAeT CKOPOCTh palno.H3a 
ruleNHeH MOUTH B 2 pasa (ra6u. 1). Takum o6pasom, JIAB saBasetca Takum 2Ke 
€KTHBHBIM aKUeCNTOPOM SHepru, KaK UW MepeKuCb, OHAaKO, 9HEprus, NOMy4ae- 
MM, PacCeHBaeTCA, He MPHBOAA K pacnayy ero MOvleKyu. 
|Manopepostuo, uro ®ATM uw JIAB tymart BO3OY2KJCHHbIC + MOJICKYJIbI 
P€KHCH, TaK KaK STOT Mpollecc He MOET KOHKYPHPOBaTb C Mpolleccom jHC- 
[Malu BOSOyKTeHHbIX MOJIEKYJI NepeKHCcH Ha paMKAaJibl, KOTOPHIi CoBepta- 
ta 3a BpemMaA nopsnka 10-18 cex. 
Pactsopp) BOT u M@T B Gexsou1e npakruuecku He paavlararoTcs nmpu 
HCTBHH Y-H3J1y4eHHA (Goon, M18 0,01 M pacrsopos <0,1). BausHue 206aB0K 
IX CO€MHEHHH Ha CKOPOCTb pajuo- 
Ba PaCTBOPOB Nepekucn GeH30nIa He 
AJIOCb HCCJICOBATb, TAK KaK OHH B3aH- 
JeHCTBYIOT C N€PpeKUCbi0, aba APKO- 
PalleHHbIe MPOMYKTHI. 
XapakTepHo, 4uTO u3yuaBuMecs pa~- & 
> (°, 4) uHUTpH a3z0H30MacIAHOL 
CJIOTbI H NepeKHCb TpeTHYHOrO OYyTH- 
Ss 3alllHialoT NepeKHCb MpH pauo ee gma 
Kak BUHO M3 Ta6a. 1, a306eH30.1, aga Gicgucinociama nea aan RE 
PAIOULHMC i MpOcTeHIlHM apoOMaTHUec- Aa UNC>TpaHc H30MepH3aynu a300eH30u1a 
M aSOCOCIHHEHHEM, HE 3aliHulaeT Me€- or ero konuenTpayuu B Oen30ne. Kpectuk 
“cb OT pacnaga. IIpu o6yyeHHH  cootserctTByeT BbIXOLy H30Mepu3allNH a306eH- 
‘TBOpa a300eCH30JIa B OeH30/le OH 31a B MpucyTcrBHu 0,01 Monb wa 1 0 Nepe- 
KHCH OeH30NWIa 
AKTHUYECKH He pa3ssiaraeTcd (Goon WA 
1 M pactBopa <0,1). Cuegyer, on- 
KO, OTMCTHTb, 4TO TEPMHMYeCKOe Pa3zO*KeHHe a3s00eH3O/Ia B PpacTBOpe Tak2xKe 
MIpOWCXOAHT, TaK KaK a306€H30J1, B OTJIMYHe OT APyrHX HM3YYeHHEIX HaMH 
COeMHHEHHM, BecbMa ycToiuMB. I 1HTepecHoO OBIIO HCCJIEMOBATb BO3MOYKHOCTh Pa- 
AIIMOHHOH ~TpaHcC—> Wuc M30MepH3allnH as0OeH30/1a. Kak U3BeCTHO, 9Ta peak- 
d MIpoTekaeT B pacTBOpax MO MelcTBHeEM cCBeTa B OOaCTH COOcTBeHHOrO 
VIOMLEHHA a306eH30/1a. Oka3alocb, TO palMallMOHHaA TpaHcC—> WHC H30Me- 
3allHA a306CH30/1a B pacTBOpe OeH301a HE MpPONCXOJHT. 
V3pecTHOo, TO TepMuyecKad ILMC—>TpaHc H30MepH3allusA a3z00eH30.Ia TpeOyer 
ub 23 KKaJI/Moub (1!), MosTOMy 3Ta PeaKIMA MOXKET OBITh HCMOb3OBaHAa MIA 
[apy KeHHA Mepexogla 9HEPrHH OT BO3OyKCHHBIX MOJICKYyJI O€H3Oa K MOWIeEKy- 
M a306eH30u1a. TlocraBaeHHbIe HAMM OMBbITb! NOKa3saJIH, YTO PalMNallMOHHaA 
>> TPaHc H3OMepH3alludA MpOTeKaeT OUCHb OBICTPO CO CKOPOCTbWO, Mponopln- 
WIbHOH KOHUeHTPallnd Wuc-a306eH30sa (puc. 2). IIpH MocTaTOUHO JIMTeJIbHOM 
IYYCHHH BCE BElecTBO MepexOMHT B TpaHc-cpopmy. 
Hecmotps Ha TO, ¥TO WlMc-—>TpaHc H30MepH3allHA MpOTeKaeT 3HAaUHTeJbHO 
-Tpee, YEM STO COOTBETCTBYeT TIPAMOMY AeHcTBMIO HU3yYeHHA Ha a300eH30U1, 
1 He CBA3aHAa, OUCBHIHO, C MePCHOCOM JHEPrHH BO3OyXxXeHHA OT pacTBOpHTeA 
ACTBOPCHHOMY BeulecTBy. J[eicTBUTebHO, MOOaBKa a300eH30a He BJIMAeT 
CKOPOCTb paqHOuM3a MepeKucu GeH30Ha; B CBOIO OYepemb ROOaBKAa MepeKHCH 
30MJ1a He BJIMAeT Ha CKOPOCTb H30MepH3allHH as06eH30/1a (prc. 2). TO, YTO u30- 
y“3allHA MeT TOJbKOBCTOPOHY OOpa30BaHHA Ooslee yCTOMYHBOH TpaHc-OpMBI, 
2Ke yKa3bIBaeT Ha TO, ¥TO 9Ta PeaKIlMA He CBAZAHA C MepeHOCOM 3HeEprHuH 
KTPOHHOFO BO36yxKReHUA K az06eH30.1y. [Ip cdoroxumuyecKol H30MepH3allHH 
ra ycTaHaBsiMBaeTcA HekOTOpOe (poTOCTaLHOHapHOe COCTOAHHE MexKyy IHC- 
pauc-v30mepamu (!”). 
Tlo-BHquMOMy, H3OMepH3allHA a306eH30.1a ABJIAeTCA WemMHbIM MpOleccoM, HHU- 
[DYCMbIM pauKaJlaMu, KOTOpble OOpasyloTcA MPH PaHOJIMTHYeCKOM pacnaje 
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pacTBoputeia. B caMoM eve, B WMKIOreKcaHe, KOTOpbIH ABJIACTCA MJIOXHM JC 
Hopom aHeprus (1, 1%), HO y KOTOpOrO pawMallMOHHbIM BbIXOA pagukaJloB B ~8 pz 
BBILUe, YEM Y Oe€H3O/1a, CKOPOCTh HSOMEPH3allHH TakxKe COOTBETCTBCHHO OOJIbIL 
(ra6. 2). B CCl, ckopocTb u30Mepu3allMH elle BBILIC (Tak 2Ke KaK H BbIXOZ Me} 
BHUHBIX pajluKaJIOB).B cTHpouie a300eH30 
Ta6auna 2 H3OMe€pH3yeTCA 3HAYHTeJIbHO MeJIeHHel 
Ckopoctb ue > tpanc wsomepuzauuu CM B CeHs0/le, YTO CBASAHO, BOSMO2KH( 
a306€H30/1a B pa3sIMUHBIX pacTBOpHTeAX C B3AHMOJEHCTBHEM NepBHYHbIX PpaluKadJC 
(HaNasibHad” KOMUCS pan ¢ MOHOMeEpOM, MpHBOAALIMM K OOpa30BaHH) 
Rue ase 0c Reon MeHee aKTHBHBIX NOJIMMePHbIX padHKaJOl 
Kak u3BeCTHO, IlenHble MpOllecchi Mpor 
PaqualHouHElt 8 

puixon neppHu-  TPAHCTBEHHOH H30MepH3alluH OpraHHdes 
Pacrsoputens | Goouy | pax et KHX COeHHeHHH B pacTBOpax, HHI} 
lop M3 pacTBo- PYeMbIle CBOOOJHBIMM payuKaJlaMH, BCer 
td _s mporexator ¢ o6pas0Banuem Gosee ycTor 

YMBOrO H30Mepa. 


Benson he ON Tah (8) TlosyueHHbIe pe3yJIbTaTbI CBHeTeJE 
Crupoa tie salle Uy Sept), CTBYIOT O TOM, TO MexKy cTrpoeHve 
ee ae RNS) MOJICKYJIbI WH €€ CIOCOOHOCTHIO BOCIPHHF 
TbIPeXXJ10- ) 
Peerun MaTb 9HEprHio JJIEKTPOHHOTO BO3OY2KCHHS 


yraepon a TaKxKe WCMOIb30BaTb 9TY SHEPrHto A 

OCYULeCTBJICHUA XHMHYECKHX MpeBpallleHnH! 
mpocToH cBi3H He cymlectByeT. Hanpumep, a306eH30J1 BooOue He sABuAeTC 
AKIICNTOPOM 3HEPrHH, XOTA ero MOJIeKYyJa COJeCpKUT Ba PeHHJIbHbIX KOJIbIUEé 
COMNPAXKCHHBIX C JBOUHOL cBA3bIO. B TO 2%Ke BPeMA, HeKOTOPHIe BeLeCcTBa — 
xopowmue akllentoppr sHepruu (DATM, JIAB) mamexo He MOJHOCTbIO HJ 
BOOOLLE He HCHOJIb3YIOT MOJIyYaeMYIO HMH OT PaCTBOPHTeA SHEPrHIO AIA WuCCC 
WHallHH Ha payuKaJibl, XOTA TEPMHUECKH 9TAa PeaKUHA MpPOTeKaeT JerKo. 


Hay aHo-HccelopaTelbcKuli Tloctynuso 
(PH3HKO-XMMHYeCKHH HHCTHTYT 11 IV 1959 
um. JI. A. Kapnosa 
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Jloxaann Akayemun nwayr CCCP 
1959. Tom 127, N 5 


PH3SHYECKAA XHMH JI 
JIFO WOY-)KYH u C. HW. KAHOB 


O BOCCTAHOBJIEHHM HATPAT-MOHOB B MPMCYTCTBUM HOHOB 
JIAHTAHA B MAJIOW KOHILEHTPALLHM 


(I]pedemasanno axademuxom A. H. ®pymxunoim 9 V 1959) 


B npegbiqyuyux pa6otax (1,2) usyuanocb BuusHMe cocTaBa pacTBopa Ha 


ccTaHOBJIeHHe HOHa NO, Ha KanesIbHOM PTYTHOM KaTOJ[e pH MaJIOM CojepxKa- 
1M HUTPaTa B pacTBope. Tlonbirkv ucceqOBaTb BIMAHHeE NOOaBOK HeOOJIbINUX 
WIMYECTB COJICK MNOJIMBaJIGHTHBIX KATHOHOB Ha KHHETHKY BOCCTaHOBJeHUA 
HOB NOs: B STHX YCJIOBHAX OKa3aJIHCb (°,4) HeyauHbIMH, NOCKOJIBKY BOSHHK- 
9BeHHe HOHOB OH™ 
pH BOCCTAHOBJICHHH 
aTpaTa MPHBOAUT B 
‘OM culydae K OOub- 
WM HW HeperyJIApHbIM JO 
ONleOaHHAM CHJIbI TO- 7 
a. JlocTaTOuHO Ha- 
KHbIe JAHHble B IpPH- 6 
ytcTBuu La** B Mason 20 
OHUCHTpalMu MOryT = y 3 2 f 
pITb MOJYYeHbI Mp 2 5 
CCJIEMOBAaHHM pacTBO- a 
OB CBbICOKHM Ccojep- 0 
‘@HMeM HUTpaTa, T. e. 
pH W3y4eHHH CHCTeM 
COOTHOILGHHEM KOH- 
eHTpalul, OOpaTHbIM 
OMY, C KOTOPBIM OObIY- 7 7, -/6 -(8 “80 
O MMeIOT JIeIO B MO- y 
aporpaduun. 

BoccrapopyeHnueno- Puc. 4. Bausuue konuentparnu LaCls Ha BOCCTaHOBJIeEHHe HOHOB 
OB NO; p 0,1 M NO; . Cocras pactsopos: 1—0,1 M KCl; 2—7—0,1 M 

KNOs3 + x LaCls: 2—x = 0; 8—x=1-10-4; de Xl mee 


‘NOs HauMHaeTcCH 5 _ g.40-4, 6—x = 1078, 7—x=2-10-8 M, t= 25°. 
pu —1,55 B OTHOCH- XapaxrepucTukn Kanuaaapa: m= 2,3 mr/ceK Mt = 4,2 ceK. 
CJIbHO H. K. 9. (puc.l, (8 0,1 M KNOs npu 4=380 cm u 9 = 0). 


). Ho6apnenue LaCl, 
€3KO YCKOpseT mpouecc, HM BOCCTaHOBJeHHe HavHHaeTCA NPM SHavUTCAbHO 
leHee OTPHLUaTeIbHEIX MOTeHIMaax (PHC. ie 
Ilpu Kontentpauuu LaCl; oKoso 4-104 M nosBasetca BomHa NO; c 
muumymom (puc. 1, 4). [lp AaibHeiiiem yBenMueHHu KOHMeHTpallny LaCl, 
Ha nopbiuaetca (puc. 1, 5), MAHHMYM CTaHOBHTCA MeHee ry6okum (puc. |, 6) 
, Hakonell, ucuesaer (puc. 1,7). Ho u B 9THX yCJIOBMAX BOJHAa HMCCT AHOMAJIb- 
ylo @opmy. Ona 3aHuMaeT O4eHb Y3KHH MHTepBad NOTeHMMAaJIOB, BCETO OKOJIO 
50 MB, M BMe€CTO TOPHSOHTAIbHOM MIOWalKU NpefebHOTO TOKa UMCET mepern6, 
Ka3bipalolnil Ha HasWuMe 3aMevieHuxA pocta cKOpocTH mpolecca C POCTOM 
oreHivasa KaTofa. Cuma ToKa 0 Havasa cnaga TOKa M B OOacTH nepern6a 
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(Ip OTCYTCTBUM CMafla TOKa IpAMO MpOMOpI\MOHaIbHa KOPHIO KBanpaTHOMY H&} 
BLICOTE! CTOIGa pTyTH f# (puc. 2), WTO yKa3bIBaeT Ha AudpysHonHyl Mpupowyy 
orpaHu4eHua CKOpocTH mpotlecca npu STHX MoTeHiuanax. [lockoubKy Aubpysas) 
uoHos NOs mpu cTOsb BEICOKOMi HX KOHWeHTpalldH HE MOXKeT JIMMATHPOBATb MpO+ 
ecc, KMHeTHKa ero O/JDKHa OMpeseATbCA CKOpOCTbIO Auppy3uA MOHOB JlaHTa 
Ha. C 9THM corsacyeTca TO OGCTOATebCTBO, YTO CHa TOKa MPH MOCTOAHHOM) 
MOTeHiiHasle B OOacTH MeperuOa, HanpuMep, npx —1,2 B MpM KOHWeHTpallny 
LaCl, ~ 10° M uw Bele nponopwuonatbHa KoHnuWenTpatluu LaCl, B creneHH 
0,83, T. e. Omu3Koli K equHuile. TakuM O6pa3oM, CHa TOKa B OO/IacTH meperu6a 
ompeseiaeTca, C OAHOM CTOpOHbI, CKOpocTbiO Aupy3HH HOHOB JlaHTaHa, a ¢ 
Apyrofi,— cKopocrbio BoccTraHoBieHua HoHOB NO;. OrcytcrBue mnoulaqKy 
MpeebHOrO TOKa Ha BOJHE OGYyCJIOBJIEHO POCTOM CKOPOCTH BOCCTaHOBJICHMA 
MPH yBeIM4eHHM OTPHWaTebHOrO MOTeHIMaJla BCJIeACTBHe CHWKeHHA SHEPrHy 
aKTHBalluu mpolecca. 

Bonua NO; B npucyTcTBuM MasbIx KouuyecTB LaCls uMeeT MHOro oOOmero 


c panee u3yyennoli (') Bonnoli NO; B npucytcrBuu OombutMx KosMyecTB LaCls. 
Tak, O4eHb OM3KH MOTeHI[MaJbl, MPH KOTOPbIX 9TH BOJHbI HaOsOgatoTca. B npu- 


CyTCTBUH MaJbIxX KOuuyectB LaCl, BomHa NO3 Takxke. HadMHaeTCA CO CKa4dKO- 
OOpa3Horo BO3PaCcTaHHA CHbI TOKa, CBUAeTeIbCTByIOWeroO OO aBTOKAaTaJ/IMTH- 
yeCKOM XapakTepe mpouecca. [Ipu nogqKuceHHu pacTBOpa HadaJlO BOJIHbI CMe- 
ulaeTcd K Oovee OTPH laTebHbIM MOTeHIHaslaM, T. e€. Mpollecc 3aTpyAHAeTCA, 
a Ip mo_uetaiuBaHud —B Ooulee MOJOXKHTeIbHY!O, TO CBUeTeIbCTBYeT 
06 oOmeryeHuu mpotecca *. 


Vimeetca, OJHaKO,H pa OcoOeHHOCcTeH BOomHEI NO; B MpucyTCTBHH MaJIbIxX 
KOHUeHTpauuh LaCl;, B mepBylo O¥epedb, yxKe YNOMHHABUIHHCA BbILIe cnaq 
TokKa. Jlamee, KaK BAHO H3 puc. 2, CHa TOKa B OOaCTH MHHHMyMa HU pH euse 
Ooee OTPUUAaTe/IbHbIX MOTeHIMaslaxX yMeHbllaeTca c poctom A. IIpu nocTosH- 
HOM fA MW MCKyCCTBEHHOM YMeHbUIeHHH MepHoda KanaHuA Mp NOMOULM «monaToU- 
Ku», 10 E. M. Cxodeuy u H. C. Kaseuxomy (°), cula TOKa TakxKe CHMKaeTCA 
HM, HaKOHell, B MHTepBame moTeHitvanoB or —l,l yo —1,25 B BowHa NOUTH 
vcue3aeT (puc. 3). 

Tloqo6Haad 3aBHCHMOCTb CHJIbl TOKa OT XapaKTepHCTHK Kanusapa HeOObIy- 
Ha HW peqKO HaOmogaetca (°). Ona CBOHCTBeHHa aBTOKaTaJIMTHYeCKHM Mpolec- 
caM B CJlyuae MedJICHHOrO BOSHHKHOBeHHA KaTasM3aTopa. Ha6momaemoe aBule- 
HHe HeJ1b3A OObACHHTb, CCIM CUHTATb, YTO KaTaMM3aTOPOM peaKUHU ABMAIOTCA 
mpocTble rHA\paTHpoBauuble nou! La**. [lo-BuqumMomy, KaTaJIM3aTOp BO3HHKaeT 
B JaHHOM cylyyae B pe3yJIbTaTe B3aMMOReHcTBHA HMOHOB La** c nOABMALOWLMMUCA 
MpH BOCCTaHOBJIeHHN HOHOB NO; vonamu OH-. 

CyeqyeT mpeqnooxKuTb, YTO YaCTHYHO THAPOMM30BaHHbIeC HOHBI JaHTaHa 
CusIbHee OOMeruaior BoccTaHoBsIeHHe HOoHOB NO,, uem mpocrtble ruqpaTupoBau- 
Hble Hob! La** (’). C stoi rouKu 3peHuA BAMAHWe NOAKUCAeHHA PacTBOpa OOD 
ACHACTCA MOMABJIeHHeM peakUMu FHApomH3a uoHoB La** yonamu OH. O mez- 
JIGHHOCTH YCTaHOBJICHHA PaBHOBeCHA MexKAyY uoHamMu La3* wy OH™ cBuyeresb- 
CTBYIOT TakKxKe H3MepeHHA AudppepenuuaNbHoH eMKOCTH PTyTHOrO 2eKTPONe 
B MOAUeIO“CHHbIX pacTBopax coe santana (*). Crpoenue mpoxyKTos rugpo- 
JM3a, acopOupylowuxcA Ha MOBeEPXHOCTH JeKTpOMa, MOKA HeIb3A CUHTATE 
BbIACHCHHbIM. Bo3MOxKHO, KaK 9TO YKa3aHO B (*), UTO ON MpetcTaBAAIOT CObOF 
NOJIMARepHbIe KOMMJICKChI, HampuMep, coctaBa La(Onjers HecyL[He 
B I@IOM BLICOKHH MONOKUTeEAbHBIH 3apA UW B OONbUIei CTeneHH H3MeHATOULME 
cTpoeHHe ABOHHOrO COA, YemM mpocTsle uonnt La**. Hegocratrounocrb Hallux 
cBeqeHuH O CTPOeHHH aCOpOHpyrOUlHXCA KOMMMeKCOB He MO3BOKeT ChemaTt 
OKOHYATEbHBIX BbIBONOB O MPH4YHHAX CNaqa ToKa, HaOmOMaemMoro mpu MOTeH: 
uanax or —1,1 qo —1,15 B. Moxuo npegnonoxKuTb, YTO cna TOKa BbI3BaE 


* 
OqHOBpemeHHO C STHMMIPH NOTKUCJICHHH HW NOAMeIain4BaHHU PacTBOpa YMeHbIlaeTcA CHIE 
TOKa BOCCTAHOBJICHHA HHUTPaT-aHHOHOB. 
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(eae i-MOTeHIMala K OTPHUAaTeJIbHBIM 3HAYCHHAM IPH BO3pacTaHUH 
TOMHOH nowapHsawuu. B npucyTcTBHH MHOTO3apAAZHbIX KaTHOHOB nmepexog 
-MOTeHIMala K OTPHUATeIbHbIM 3HAYCHHAM JOJ2KECH NPOHCXOAUTb pu NoOTeH- 
AaslaX, 3HAYHTEJIbHO OOvlee OTPHUATeJIbHbIX, YEM TOUKA HyJeBoro 3apsqa. 
PH. TaKOM HCTOJIKOBaHHH NOJAPH3aMOHHbIe KPHBbIe, NOJIyYeHHbIe B HAacTOA- 
el paOoTe, CyleOBalO Obl CUNTATb aHAJIOTMYHbIMA KPHBbIM 3/IeKTPOBOCCTA- 
DBIeEHHA HOHA SOF B MpucyTCTBMM MasbIX KonMuecTB La** (°); pasinuue 
1KHOUANOCb Obl IML B TOM, 4TO B cyYae BOCcTaHOBeHHA S02” ye compo- 


DKLarOulerocA NOABJIGHHeEM HOHOB OH’, kKaTaJIH3aTOpOM peakUWH ABJIAIOTCA 
poctble HoHEI La**, a He MpOMyKTHI UX FuAposu3a. 


210° 


-0 “i “42 “4d 


uc, 2, Bansanve BEICOTE! pTyTHOTO cTom6a Puc. 3. Baunanne nepnofa Kananua Ha BOJHY 
da BonHY NOZ mnpuw ¢=25° B pactecpe NO3Z B pactsope 0,1 M KNO3-+ 7-10-9M 
0,4 M KNOs-+ 7-10-* M LaCls. I—h=20; LaCls. 1 —t= 4,2 cex.; 2—t=2,2 cex,; 
2—h= 30; 3—h= 60 co pr. cr. 3—t=1.1, cex; 4—7t=0,8cex. 1—ectecrt- 
BeHHOe Kananue, 2— 4—OTpbIB C NOMOLIbIO 

«JONaTOUKH); tf = 25°; h= 380 cm 


OyHako BO3MOKHa HU Apyraxd MNpN4NHa MNOABJICHHA Ciawa TOKAa, a AMCHHO — 
IiZMCHEHHE yCJIOBMK aycopounu YaCTHYHO FHAPOJIMSOBAHHbIX HMOHOB JIAHTaHa 
~ pOCTOM OTPHUAaTeJIbHOrO IIOTeCHWHaJa. STO TakKKe MOKET MIpHBecTH K YMCHb- 
NeEHHIO TMOJIO2KUTCJIBHOFO di-noTreniuaa WJM Wepexofy ero K OTPHMWaTeJIbHbIM 
sHAUCHHAM. Ilpu TaKOM HCTOJIKOBAHHH Ciafbl TOKa IIpW BOCCTAHOBJICHHH aHHO- 


108 Tuna NO; u S,O§% , HecMoTpa Ha BHelIHee CXOACTBO, MMeIM Obl pasvIHUHBIe 


IPHUHHBI, TAK KAaK B CJIYUae BOCCTAHOBJICHHA HOHOB NO; cna TOKa HactTylaJd 
bl BCJIEACTBHE CHH2KEHHAH KOHUECHTPaWHH KaTaJIv3aTOpa B MOBeCPXHOCTHOM 


I0€ IPH JOCTATOUHO OTPUUATeIbHbIX MOTeHIMaax, Tora kak B culyyae SO; 
lal TOKa BbI3bIBAeTCA MaeHHeM KOHUCHTPalluu AenOApHsaTopa y MoBepx- 
JOCTH 93/eKTPpOMa MpH Tex 2%e YCJIOBUAX. 


IIpu noppuuenuu KoHueHTpatnu LaCl,; yo 0,02 M ua Bonne NO; BHOBb 
IOABIAeTCA TIyOOKHH cna TOKa, HO Mpu Oosee OTPHIaTebHOM NOTeHMase 
(~ — 1,5 B). STO ABJIeEHHE BBISbIBAeTCA OOpasOBaHHeM BOKpyr Kalin BUAMMOH 
HEBOOPYXKCHHBIM Tvla30M IIJIeHKH M3 MpoxyKTOB rug~ponusa LaCl;, KoTopas 
rOpMO3HT Mpowecc BoccTaHoBJieHHA HOHOB NO,. IJagatouumu kanenbKaMu pTy- 
rH TvIeHKa yBuleKaeTCA Ha HO AYCHKH, Te MpenATCTByeT UX CMAHMIO C PTYTbIO 
4a WHe. IIpu WoOaBseHHM KUCJIOTHI MieHKa pacTBOpsAeTCH, H KalieJIbKH PTYTH 
-IMBalOTCA. TOT PakT, YTO ABNEHHE STO HAGMIOMAeTCA JIMLIb MPH Oovee BbICOKOH 
KoHUeHTpaiun LaCls, yKa3piBaeT Ha 3afepxKKy BbINaeHvA THAPOOKHCH JaHTa- 
ia mp Ooee HM3KHX KOHWeHTpaluax La**. 
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Jlo6apka HoHa cysbtbaTa BbISbIBAeCT pe3KOe TOPMO?KEHHE BOCCTaHOBJICHH 
= e 3 
noua NO3Z B MpucyTcTBHU MaJIbIx KOHLeHTpanuh La + (puc. 4). Jaa mocti 


2— 
“KeHHA 3amMeTHOrO apbekTa foctaTouHa KOHWeHTpanuA SO, , MpuMepHo # 
nosiropa nopayqKa MeHbllad, vem KonWeHTpauna LaCls. IlonHoe ucuesHoBeHk 


BOJIHbI MpOuCXOUT pH KOnMeHTpatun SO; , B veTbIPe pasa MeHbUIeH, ye 
LaCl, (puc. 4, 4). Jleficrsue uonop SO; onpegemneTca UX BbICOKHM OTPI| 


Ware JIbHBIM 3apaoM. JlelicrautewbHo, KJ nogapaaet Bony NO; suiup B 0,2 J| 
KoHUeHTpauuu. M3 yka3aHHOro COOTHOWeHHA KOHIeHTpalluh MoHoB Lat 


SO?” caenyet, uTo ZelictBue SO{ voHOB Heb3a OObACHUTb BbITeCHeHHe 


nonamn SO2- anuona NO} 3 MOHHEIX nap, O6pasyeMbIx HMu c HoHaMH La® 
B OObeMe pacTBopa. IIpH ucToKOBaHH 
MOJITYYCHHBIX aHHbIX CJIeyeT YUHTbIBAT 
JMCKPeTHOCTb CTPOCHHA JBOHHOTO 9VJICKI 
puyeckoro CJIOA Ha JJIEKTpOe, Ha KOTOPY) 
Biepsple yKa3at A. H. @®pymxuu (1° 
AHWOHbI BOCCTaHaBJIMBalOTCA BOJIH3H at 
COPOHpOBaHHbIX KAaTHOHOB, B TOUKAX, | 
10 KOTOPbIX ,-MOTeHIHal MMeeT HaHGoue! 
NMOJIOWKHTebHOe 3HayeHHe (K STOMY XI 
(pakKTHYeCKH CBOAUTCA MpelcTaBsieHHe O 
o6pa30BaHHH HOHHbIX Map HJIM KaTHOB 
5 HbIX MOCTHKOB B jJ{BOMHOM culoe). IIpi 
NOABJIEHHH B pPaCTBOpe ABY3apAMHbIX AHHO 
HOB SO{~ OHH 3aHuMai0T YaCTb TaKMX MeC’ 


B J\BOHHOM CJloe H CABHratoT $\-NOTeHIH 

aJl B MJIOCKOCTH, B KOTOPOHM JOJDKHbI Ha 

“ff {2 Clommuks) XOMMTbCH WeHTPbl BOCCTAHaB/JMBaeMBID 
x aHHOHOB, B CTOpOHy Oovlee OTpuaTeJb 

HBIX 3HaYeCHHM, YTO 3aTPYTHAeT BxO*KEe 

Puc, 4. Bawanne K2SOq ua sonny NO, HH B MOBEPXHOCTHbIi C/OH HOHOB NO; 


ee 0.1 M KNOs + 7-10-8 M Ecam mpeqnomaraTb, YTO KaTasMTMUeCKI 
Ft we Cs ar mia Le AaKTHBHbIM ABJIACTCH aflcopOupoBaHHbll 
; i, 0 Ceae ~~ CsIOH KOHJCHCHPOBaHHbIX NOJIMAEPHbIX Ka 
Tuouos La®*, TO BeCbMa BO3MOXHO, 4TO! 

TaKOMCJIO€ HMCETCA JIMUIb OTPAHHYCHHOR YHCJIO MECT, B KOTOPBIX JOJI2KHbI HaxO 


AMTbCA MOABepraroulvecH BOCCTAHOBJICHHIO AHMOHBI. M3 stax mosoxeuni 


Ja = 
uount SO, Bpirecustot uonbt NO; secweycTBve cBoero Ooslee BLICOKOrO OTP 
WaTesbHoro sapsaya. JA ABMeHMM, CBA3AHHbIX C B3aHMOJeHCTBHeM Ha TO 


BePXHOCTH, ECTCCTBCHHO, JOCTATOUHI HM TaKHe KOHWeHTpalluM MOHOB SO; 
KOTOPbIe CJIMMIKOM MaJIbI [JI 3AMeTHOrO M3MeCHeHHA COCTOAHHA MOHHbIX Maj 
B OObeMe pacTBOpa. 


CuutaeM CBOHM NPHATHBIM JOJITOM BbIpa3uTb OarojapHOcTb akaJeMUk\ 


A. H. ®pymkuny 3a WeHHble COBeTHI, BbICKAa3aHHbIe HM TPH OOcyKTeHHM pe 
3YJIbTaTOB. 


VWucTuTyT 27eKTPOXUMHU Tloctynuso 
AxkajlemMuu Hayk CCCP 8 V 1959 
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Z-10° 


Horaann Akayemun nayr CCCP 
1959. Tom 127, Ne 5 


PHSHTECKAA XHMHA 


A. H. MYPHH, B. I. JIYPbE uw Tr. H. WANKWH 


O TENJIOTAX MEPEHOCA KOMMJIEKCOB [Cd**Ag’] 
B KPHCTAJIJIAX AgBr-+CdBr, 


(ITpedcmaseaexno axademuxom A. ®. Hodde 16 IV 1959) 


| Tpepgpie pactBopbl Opomufla KajiMua B Opomuse cepeOpa calyx MpeqMe- 
DM MHOFOUMCJICHHbIX SKCNEPHMeHTaJIbHbIX WM TeopeTM¥YeCcKHX HCCIeLOBaHHH. 
he Cd** 3ameujatoT B KpucTasMuecKol pemerKe AgBr von Ag* c 06pa3o- 

HHeM 3KBUMOJIEKYIAPHOrO «pacTBOpa» KaTHOHHBIX BakKaHcuit Ag’). Bsaumo- 
eHicTBHe MexKy MoHamu Cd** (u36pITouHbIM 3apaigq +e) u Bakancusmu AgO 
{Z0bITOUHbIH 3apaAyl —e) MPHBOANT K HX aCCOWMAalMN B «KHelTpaJbHbIe» KOMMUIe- 
bi Bua [Cd** Ag]. Crenenb accolMaluu p ompeyenaerca mp 3TOM KOHUeHT- 
allveH Opomuyla KalmMua C u Temnepatypou T. CormacHo 3aKouny JelicrByloujux 
acc JiJIf OCTaTOUHO BLICOKUX KOHWeHTpayuh Cd (%) 


Cp 
cai (1) 


IIpu Hammuunu rpayueuta TemnepaTyp B cucTreme AgBr + CdBre gomxKeu 
aOl0qaTbcaA TepMos_udpy3HOHHbIH NOTOK mpHMecu KaymMuad. Monn Kaymua 
BUXKYTCA Mp 2ITOM Yepe3 KPHCTa/I JIMWIb B Bue KOMMIeKcoB [Cd** Ag], 
4K KaK HeaccOllMMpoBaHHble Mou! Cd** npakruyecku HenogBux«uHbI. B cratiuo- 
APHOM COCTOAHHM OTHOCHTeJIbHOe H3MeHeHHe KOHILeEHTpallun mpumMecu AC/C 
IpeqeAeTCH PaBeHCTBOM (?) 

= 

a ie Pee Pe AT (2) 

C- 2kT? Z 
ye AT —pa3HocTb TemnepaTyp ropsuero HM XOJIOQHOFO KOHOB UccseAyemoro 
2 * 
Spasiia; Q,—TakK HasbIBaeMad TensoTa TepeHoca KoMMsekca [Cd**Ag™]; 
—Tensota accolvaluu KOMMIeKca (ed Aso H3BeCTHAA H3 ONbITOB NO 
IPC EJICHHIO QJIEKTPONPOBOAHOCTH CMelIaHHbIX KpucTamoB AgBr + CdBre. 
ormacHo Tembtosy (°) x =0,16 9B. 

Vsmepenue TepmMoszuppy3svoHHol 9. A. Cc. B YMCTbIX KpucTanuax AgBr u 
MClUaHHbIX KpHcTamax AgBr-+ CdBr, no3sBolaeT OMpeyeHTb TenJOTpI Me- 

* es * 
sHoca Q, cBoOonHo Bakancun Ag’ un senuumHy Q,, KoTOpan onpenensetca 
TOMOULbIO paBeHCTBa 


* 


E fl Ae 1 
Oa gg =a (U—zh+zx)- (3) 


Uismepenua Ilatpuxa u Jlaycona (*) qalor qua On — 0,385 9B u QnA 
smuunHEI DT 0,076 sp. Takum o6pa3om, Qk = — 0,46 9s. 

3ametuM, uTo BemMunMHa MT, Kak moKka3saiu Vosapx u Jinamapy (°), He 
sMeHAeCTCA B Mpollecce ycTaHOBJieHHA TepMogNdpysHoro paBwoBecuaA. Onpe- 
sleHue BesiMunHE! AC/C jaa cTaluoHapHoro coc OAHMA eCTb He3aBHCHMbIi 
TOM ONpeWeJeCHHA BeJIMUHHbI Qx, KOTOPbIM MBI H BOCNO/b30Ba/IHCb B Halle 
‘cmeqoBaHuu. IIpeumyulecTBo ero 3aKJOUaeTCA B OTCYTCTBHM HEOOXOJUMOCTH 
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yueTa KOHTaKTHbIX ABJeHHE (AgBr/ Ag). [ocmequee OOcTOSITEJIbCTBO Te sae 
JlaHHple, nonyyenupie Tlatpuxom u JlaycoHOM B HeKOTOPOH Mepe MpOH3BOJ 
HbIMH, XOTH A XOPOWIO COrviacyIOU\MMHCA C HalliMH pe3yJIbTaTaMH. 

Jina sprucuenua Besnunnp Qx Ho dopmyse (2) HeEOOXOMUMO 3HATb CTtl, 
menb accouvanuu p uoHop Cd** B KoMMseKCbl, HHayve TOBOPA, Haye Hh 
MOCTOAHHOM 3aKOHa JelicTBylouyux Macc B paBeHcTBe (1) MpH AanHOu TeMn« 


} 
} 


20 2500 


0522 


Yi V6 (00 184 (66 180 


MOO Jy tian 


Puc. 1. Pacnpegenenue Cd'5™ 5 3 o6pasuax AgBr + CdBre. 
a— AT = 310° — 290°; 2— 290° — 270°; 3 —270°— 250° 


patype onpita. Jjocrosepupie sHayenua K, qanbl B padote (°) Aa Temnepa- 
typ ot 150 no 275°. Coorsercrsyioulne sHayenua gua 300° (Kg = 143) no- 
JIYYeHbI HAMM MYTeM 9KCTPanoMALUNH. 

Hamu na6stoganca addbext Cope B 6pomuge cepeOpa, cofep2Kauiem | Mow. % 
CdBry. Odpa3ubl usroToBAsIMcb myTemM mpeccopanua (P = 4000 aTM.) Med 
KofucnepcHoli cmMecu AgBr u CdBr,, mMeyeHHoro paqvoakTHBHbIM Cd!” (T = 
= 43 nua). Pomorenu3ayua TaGeToK OCYyUIeCTBAAaCb JJIMTeIbHBIM OTKHTOM 
Ta61eTKH MOMeLWaJIHCh B CNelHaJIbHO CKOHCTPyHPOBaHHyl0 Neb C OJHOPOAHBIN 
JIMH€HHbIM TeMJIOBbIM PpaqveHToM mo ocu Ta6seToK. IlocrosHcTBO TemmepaTy 
Pbl BO BPCMeHH OOeCHeYHBaJIOCb C MOMOMIbIO TePMOPeryJIMPyIOWlero yCTPOHCTB: 
M KOHTPOJIMPOBaJIOCb LWeCTbIO TepMOnapaMH. OAHOBpeMeHHO OTKUFaUCcb O Ta 
OeTOK, Pa3eJIeHHbIX H3O/IMPYIOWLMMH MpOKaqKaMu U3 cywIOpbI. OOulaa pas 
HOCTb TemllepaTyp coctaBsaja 100° (210—310°), Tak uro Ha OfHY TaOveTK’ 
TOJIMHHOH B 3 MM MpHxoqusica Mepenay Temnepatyp B 20°. Ta6eTKu BbI,epxKH 
BaJIMCb B Meu B TeYeHHe NpHMepHO 315 yac., mocme vero pacmpemeenne ak 
THBHOCTH B HHUX OMpeeAIOCb MeTOJOM CeKIMOHHPOBaHHA (CHATHA TOHKE! 
cmoes). PacnpeyeieHue akTHBHOCTH B 3 TaO/leTKaX, HAXOJMBIUMXCA y TopsAYeE 
TO KOHIla Meu, MOKa3aHO Ha puc. |. 

JIuHeliHad 3aBucumoctTb log C/C, (C) — KoHUeHTpallua KaqMua y OOpasilé 
He MOQBeprHyTorO onbITy) OT OOpaTHOH aGcomoTHOH TemMepatyppHl 1/T zn 
HawOoslee ropayeroO OOpa3ila COOTBeTCTBYeT ypaBHeHulo (2), T. e€. OTBeUae 
MpeANOsO%KeHHIO OO YCTaHOBHBIIEMCA CTalMOHapHOM CocTOAHHH. B Ta6seTKa? 
HaXOMMBIUHXCH B OOJIaCTAX MeHbUIMX TeMMepaTyp, HECMOTPA Ha JVIMTeJbHBI 
OTKUI, YCTaHOBJIEHHA PaBHOBeCHA He HaGsOJalocb (pue. 16 u é@). 

B onpitax, MOOOHbIX HaluemMy, MpHOmW>KeHHe COCTOAHHA K PaBHOBeCHOM 
WfeT MpHOJIMSHTeIbHO MO SKCNOHEHIMabHOMY 3aKOHY CO BpeMeHeM pevial 
caluu (*) 0 = a?/x*D, rye D — xoadcbuuuent zudbdy3snu uoHoB Cdtt; a — To. 
wuHa TaOerKH 

SHaveHua Bem4uH D rpy6o onpegenexst Lone, CracuBpim u TebToBe ( 
Asia BCerO HCCJleqOBaHHOrO HaMH HHTepBasla Temnepatyp. BpraucsenHoe I 
1056 


< JIAHHbIM 3Ha¥eHHe § NOKasbIBaeT, YTO YCTAHOBJeHHe PaBHOBeCHA JOJ2KHO 
IO HACTYNUTb 3a Bpema oT | cyToK (qua 300°) yo 10 cyTox (aa 220°), T. e. 
IOpaHHoe HaMH BPeMA OTKUTA JOJOKHO ObITb JOCTATOUHbIM. 

J{1A BbIACHeCHHA MPHYHH BO3HHKWEFO MpPOTHBOPeYHA MBI OMPeevIWIM 3Ha- 
HUA KOSPPHUMeEHTOB Auddy3suu uoHoBw Cdtt+ B cMmemwaHHbIX KPHCTasax 
eBr+1 mon. % CdBr, MeToqOM payqMOaKTHBHbIX HHIMKaTOPOB, aHaJiorH4HO 
ume padote (°), u Halim ux paBHprmu (1,24-+-0,01) -10-§ cm?/cex mpu 300° 
(0,425-+-0,025) -10-8 cm?/cek mpu 260°, uro npuMepHO Ha OHH NOpAOK HHKe 
IaUCHHH, MOJIYYeCHHEIX WHTHPOBaHHbIMH BbIWe aBTOPaMH. PesybTaTbl HaluHXx 
IpeqeeHHH KOSPHUMeHTOB Audpy3HH NOKa3sbiBaloT, YTO JVIMTEJIbHOCTb Ha- 
ero TepMONPy3HOHHOrO ONMbITa AOCTAaTOUHA JIMWb WIA HHTepBasa TemMepa- 
7p 310—290°, Tak kak mpu Temnepatype 300° Bpema penakcaunu 0 = 204 vaca. 
JIA OCTAJIbHBIX TAaOJeETOK BPeMA OTAKHTAa 3HAYMTeIBHO MeHbe, 4eM 0, H CTa- 
HOHAPHOe COCTOAHHE B HUX NOSTOMY He ycTaHaBJIMBaeTcs. 

Bocnoub30paBuiucb dopmMyamu (1!) uw (2) (mocueqHeH B HATerpabHOH 


OpMe), MbI BEIVHCJIMIH NO aHHbIM Halllero onbita (puc. | a) BemmuHHy Ge 
AH AeHHYIO HAM paBHoli — 0,54 9B (T = 300°), uTo BecbMa OylM3KO K 3Ha¥e- 
u10 Qi; = —0,46 98, nonyyenuomy Tlarpuxomn Jlayconom u3 pesyJibTaTOB 
IbITOB NO ONpeMeNeHHIO TEPMOIJIEKTPOABUKYWeH CHIBI. 

Topapn (7) noka3a Ha ocHOBe KHHeTHYeCKOH TeopuH Bupua (°), 4TO Te- 
ota mepenoca Qy uMeeT TOT 2Ke NOPALOK BeHYUHI, YTO H TeNOTa Nepe- 
oca cBOGOAHOM Bakancuu Q; = —0,385 9B. PesypTaTsI Hallie paOoTbI co- 
1aCyIOTCA C STO TeopeTHUeCKOH OLeHKOM BeTMUHHEI Qre 


JleHuurpamcKHli rocylapcTBeHHbIi yHHBepcuTeT Tloctynuo 
um. A. A. )Kjanosa 13 IV 1959 
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Jloxrzann Akagemunu nayk CCCP 
1959. Tom 127, Ni 5 


@H3BHYECKAA XHMH 


E. C. PYHAKOB 


O B3AMMOCBS3H ®H3HKO-XHMHUECKHX XAPAKTEPHCTHK 
NOJIAPHbIX JKHAKOCTEM 
(IIpedcmaeneno axademuxom M. H. Ka6atnuxom 25 II 1959) 


B pamKkax TeOpHH MMIeKTPHYeCKOH MOAPH3AallHH HeMb3A OObACHHTb Te) 
MOJMHaMHueCKHe. CBOHCTBA MOJAPHbIX 2KUAKOCTeH HU, BYACTHOCTH, HX BJIMAHH| 
Kak pacTBOpHTeel Ha XHMHYeCKHEe PeaKWHH, PaCTBOPMMOCTD BEULECTB, S/EKTPG 
MpoBowuocTh MoHOB. MexmosekyJIApHoe Mose KAAKOCTH, cbopMupytouleec, 
B pe3ybTaTe B3aMMOfeliCTBAA MexKy 3apALaMM COCeAHUX MOCK, 3aBUCHT @ 


0 /p 


Puc. 1. YaenbHaa CkKopocTb combBomH3a (CHs)gsCCl u auameKTpu4eckan MpoHHu- 

WaeMOCTh pacTBopHTesmeH, 25°. a@—uncTble pacTBopHtTemu; 6 —cHucTeMa MeTa- 

HOJI — Bola; @— CuCTeMa 9TAaHON — Boa; 2 — CHcTeMa STHMeCHTAUKONb — Boma; 
0 —cyicTemMa alleToH — Boga, @€—cHCcTeMa AHOKCaH — Boma 


peaJIbHOH KapTHHbI pacnpeeleHHA HW BeJMUMHbI pasJeeHHbIX 3apayoB, HO H 
OT CyMMapHoro JunobHOrO Momenta. IloquepKuBasd NPHHUMNMabHOe pasinuH 
MexKy OObIMHbIM JH9IEKTPH4YeCKHM TOJIEM H NOJIEM MHKpPOsapxANOB, YCNOBH 
OxapaKkTepH3yeM TMOCMeqHee MMKPOAMSIeKTpHYeCKOH MpoHHaemocThO D>). 

Xora MpAMy!o (pyHKUHOHabHyIO 3aBHCHMOCTb Mexyy D, Dy u wp ycTaHo 
BUTb HE IIPe€ACTaBJIAeTCAH BO3MO2KHBIM, €CTECTBEHHO OuaraTb, OHaKO, UT 
WIA 2KUIKOCTeH, OTHOCALIMXCA K OHOMY romovlorHyecKoMy pay, D, u 1 
OyAyT H3MeHATbCA CuMOaTHO. IIpumem B Ka4¥ecTBe HOPMUpOBOYHOTO ycJIOBHS 
4TO B cilyuae BOfbI H HOPMAJIbHbIX CIMPTOB, WIA KOTOPHIX p, = 1,6 —1,. 
ne6aa, Dy =~ D. Torga, yauTprBaa 3aBpucumocts D ot Uv, B cjlyyae w> pe 
cneAyeT OKUTATL, TO D>D,, a upuc p< fy, wTo D< D,. 

PacCMOTpHM 3aKOHOMePHOCTH, HaGsoqaeMble Mp H3YYCHHH KHHETHKH MOHC 
MOJIEKYJAPHOFO COMbBOMH3a TPeTH4HOFO xJOpucToro 6ytuva (puc. 1, Tabu. 1) 

JIurepatypuble WaHuple ('—!) ObuiM B3aHMHO COMoCcTaBJIeHbI H JONOHeH 
HallMMM H3MepeHHAMH B %KUAKOM (CHs)sCCl uw ero pacrBopax BruMlepuHe, 9TH 
JIGHTIMKONe, OHHAPHOH CMeCH STHJICHTIMKOJIb-BOMa. 

JIMHUA, MpOxo_AWad yYepes BOLY M CNUPTHI (MO OMpeqeneHHIO ANA STH 
xu KOCcTeH D = Do) AenuT nuocKocth puc. | Ha ABe OOacTH: cneBa pacnoné 
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Ta6muna 1 
Pa %KUAKOCTeH B NOpAAKe yMeHbINeHHA “NCTA ’D 9; 25° 
PKuaK OcTS D D, * | —lg K (cex-) | PK UMKOCTH D| D, * | —Ig K (cex-?) 
€KHCb BOJOpoO- ®yphbypon 41,7| 26 _— 
87 (87) = 
a 78,5 (78) 1,5+0,1** STMAOBbIN CHUpPT 24,3) (24) 7,05+0,05 
DpucTbil BOTO- AMMuHak 17 24 ,26 
Om 65 (65) _— 
TL POKCH aMUH - 59 — OTUIeHTHaMuH 12,9} 22 
OpucTbIi Hoy — 58 — JIByOKHCb cepbl 12 22 — 
paBbuHad KHC- MponusoBpi cnupr 20,4) (20) _ 
‘oTa 56,1 (56) 3,0+0,4 
*,COOH — 55 3,3 VUsonponunospit cnuprt| 18,3] 20 7,8 
[pasun 51,7 (52) — Merumamuy nponuono-| 166} 20 8,0+0,3 

BOH K¥CJIOTHI 36,4) 20 — 
opokucb ceseHa} 46 (46) — HutpoGex30n 
HILe PHH 40,4 43 4,1+0,2 ByTHJOBbIM CHupT 19 (49) — 
pMaMuy 109,5 42, | 00 TpeTuuHbl OyTHJO- 

BbI CHHpT 9,91 49 8,3 
A JIEHT IUKOJIb By iyi 39 4,6+0,05 Ykcycubi anrugpuy | 2" 19 8,32 
IaHHCTbIi BORO- J\umeTuadopmamuy 36,7} 19 8,48 
ron 116 33 —_ 
eTOHUTPHa 35 33 — Auerou AQ, A 45 9,9+0,3** 
STHSIOBLIN CNHPT 31,5 (32) 6,40 TperuuHph xmopuc- 

Thi OyTHIT i) 14 10,4+0,5 
aHoslaMHH = 30 — TiuoKkcaH eal 13 10,8+0,5** 
‘TpOMeTaH 39 28 6,5+0,1** Tasopan cba3a OP (5) 195 0c 28% 
cycHan KuCcnKoTa 6 27 6,67+0,05 


* B cko6xax KonctanTs! Dp cpeq, KOTopple uCHOMb30BaTHCh Mpu! NocrpoeHHu AMHuA 
qa — cnuprtol. 


** BesuunHbI OWeHeHbI MO JMTepaTypHbIM JaHHbIM C yYeTOM TeMMepaTYPHEIX H}] KOHWeHTpa- 
‘OHHBIX S3ABHCHMOCTEeH. 


HOTCA CpeMbl, HMCIONIHEW >No, HW CpaBa  < Ho; pe3KO BMpaBO OTKJIOHAeTCA 
icreMa JMoKcaH — Bojla. Jia onpenenenua uucna Dy Kakol-1u60 2%KHKO- 
WH, He JlexKalleH Ha JIMHHU 
la — CNUPTHI, OCTaTOUHO 
DOBECTH TOpH30HTaJib lg K = 
-const WO MepeceyeHuaA Cc 
kKa3aHHOH JIMHHeH, aOclucca 
KH TepeceueHHA paBHa 
)0/Do. 

AHaJIOrMuHblit xapakTep 
IMAHHA Cpelbl Ha Mpollecchl B 
ACTBOpPaX HaOwMlOWaeTcA Tak7Ke 
pH =6aHasmu3e: 1) cKopoctelt 
WIbBOJIM34 HEKOTOPbIX TaJo- 
[HbIX  aJIKHJIOB, HalpHMep 
tH;);CBr, peakuwH MexYy 
oHaMH OpoMalleTaTa HU THO- 
yaibtpata; 2) pacTrBopHMocTH 
IeKTpOMMTOB, Hanpumep KCI, ? 
aF, CH,;COOAg; 3) pacrBo- 
AMOCTH HE3JICKTPOJIMTOB, Ha- 
pPuMep uIMUMHa, OeHsoua, J 
aptTamuHa; 4) pacipeleteHua 
sulecTB (Hampumep (CH;);CCl) Z 4 6 8 
e2K LY paCTBOPHTeJIAMH UM ra3o- 0 /p 
oH cbasol;5) MOBeEMEHHAMOCTO- Pye, 2. Pacrsopumoctp KCI (8) u-ansmeKTpHueckan 
HHO» Ilucapxesckoro — Ba-  nposuaemoctn, 20°. O6o3HaueHuaA Te %Ke, uTO H Ha 
bJleHa He€KOTOPbIX HOHOB, Ha- puc. 1 
pumep uouHa Cl; 6) aeKTpo- 


ul (2/4) 


i 
“~ 


Lg pacmbopumocmu K 


10 


Meh Ue 


BUKYWMX CHI Were, HanpHmMep Wenn (Pt)H2|HC1, 
Ha puc. 3 noka3aHbl 3HaueHHA MpOusBeLeHHA HOHHOM S/1eKTPOMPOBOLHOCTH 
2 BASKOCTh PaCTBOPHTeA A oy B ClyYae HaMOosee WMPOKO UCCeEOBAaHHOU 


cpena| AgCl — Ag. 
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yacTHIbl — HoHa Cl B 3asucumocTu oT uncen D u Dy (sHayennsa Do oneHeHBi 
pue. 1 n 2). Buguo,uTo npn samene D ua Do pas6poc ToueK pe3ko CoKpawlael 


= 1c 
Puc. 3. SasHcuMoctb A> yo Kona Cl- or Dz2u Dono panne (*°—**), 25°. a—ck- 


cTemMa MeTaHOJ! — Bola; 6 — cucTemMa fHOKCaH —BOsa; 6 — HHIHEMAYyasEnbIe 
cpenb! (no KpHBoi): 1— Bona, 2—ruyzpasnn, 83— qopmamuyz, 4#— unanuctpili 


Bonoponz, d— aueTonvipua, 6 — metaHou, 


7— HMIpometaH, 8& — 5TaHOU, 


9— meTunamug mponnonoBoi KHcroTEI, 10 — Hu1po6ex30n, 11 — aueTou 


MW 3aBHCHMOCTb mpHoOpetaeTf onpeneneHHbIA BHA: w AY) CbICTpO CHHMKaeT 


mpH yMenbureHuu Dy JO MuHuMyMa pH Dy, = 25. 
Tloqo6ve HeKOTOpbIX rpaduKkow Tuna s¢@ektT cpezbi—1/D BHINONHAETCA F 
CTOJIbKO XOPOMIO, UTO CCIM OTMOKUTh OLMH S¢CeKT Cpelbl B 3ABHCHMOCTH OT Jf 


A lgX(cek’) & -S+1gC (man/n) 
&. ~4+ 96 (2/n) 


SE Fe Fare as 
SSazs XS S S & 
SSME) PS Ss SS 8 

Sess cos wee mes § 
S§s TS SS S& & 
‘ 


Puc. 4, Baavmoces3H MexKTY HEKOTOPbIMN adhdexk- 
TaMH Cpembl, 25°. Ilo ocu a6cuuec — pacTeopn- 
mMoctb KCl IgC (r/): A—ynenbnaa cKopccTb 
combBomusa (CH3)sCCl lg K (cex-!); B — pactzo- 
PHMOCTb rauunHa (18) —5 + IgC (mMoub/n); 
B—pactsopumoctp NaF | (}8) —4-+ Ig C (r/n) 


Toro, NOJyuaioTcsA He HMEICLINE 
KUX JIHOO CYMLeCTBEHHBIX OTKJIOI 
HHH 3aBHCHMOCTH, OXBaTbIBaIclll 
WHPOKHH vanas0H HHAMBUD 
AJIbHbIX H JBOWHbIX Cpe, C COBE 
IWeHHO pa3HbIMH XMMHYECKH) 
cBOHCTBaMH (puc. 4) 

Vi3specTHO MHOFO HeyJauHl 
NONMbBITOK CBA3ATb JHSNeKTPHt 
CKyIO MpOHHMaemocTb c qusut 
CKHMM CBOHCTBAMH UKCTHIX XI 
KocTeH. B oTHOWeHHH uNCeN | 
9Ta 3ajlaua Jlerko pewaetca. Ipc 
TeHWaA 3aBHCHMOCTb STOO TH 


*/2 
Dy = 4,322" + 10% 
mpH Dy > 17 


BKJOUaeT aCCOJICTHYIO Teme 
TYPy KHNe€HHA, MIOCTECCTh p 
MOJeKYIApHBH Bec M unet 
*%KHKOCTH. 


Kaxloe 43 pacCMOTPeHHBIX BbIWe ABJIEHHE NaeT BOSMOXKHOCTh HEe3ABYCUMI 
nytTem HalTH sHayenns, Dy. Tak HanpuMmep, npu 25° nonyueno: 
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YxkcycHad KucamoTa De 20526828 Die 6: 
®opmamugy Dy = 53; 42; 45; 42: Di=NOM 5: 
Iluanuctoli BoZopoy Di 2h olan: Delt 
AweTou [DYS a= ANCo pe GUS alas aka Alsip JOP =I) Sle 
Cuctema AvoKxcaH—Boga (30 Bec. %) ples Boe see ails DAEs 


[BLI€ UACIa B STHX PAMax paccunTaHb! no dopmyvie (1), ocTambHbIe 3HayeHUuA 
HeHbl u3 rpadpukos sppext cpexpt — 100/D. Stu uncaa nosBolsior cyAuTS 
ACLUTaOe OTKJIOHEHHE, KOTOpble CBASAHbI C MPHOMH2KeHHIM XapakTepoM pac- 
PeHHBIX Bbluuwe 3aBMcuUMOCcTeH. CpeqHne 3HayeHHa D, npuBesenpt B Tabu. 1. 
OMpoc O MapaseIM3Me MEeXxKLy Mu21eKTpHyecKou poHMtaemocTDio M pa3- 
bIMH (PH3HKO-XHMMYeECKHMH XapaKTepHCTHKaMU X%KUAKOCTell HeOMHOKpaTHO 
*KMasicA B UTepatype. B sro CBA3H BbINOHAIUCb TeopeTHyecKue pacueTHl, 
He ice «MpaBHJla», YCTaHaBJIMBaJIMCb JIMHeHHbIe COOTHOWeHHA. Tak Ha- 
‘Mep, dopmyvia KepkByda Aa KoxppuuneHTa AKTHBHOCTH 2%KeCTKOFO AHNOA 
MeHAaCb K KHHETHKE COJIbBOMM3a TaJOMAHbIX aiKusoB (!'), ypaBHeHHe 
da — K peakKUMH MexKXy MOHaMH ("*) H K pacTBopHMocTH Covel (1°), npaBu- 
CemenueHko — K pacrsopumoctu KCl u apyrux Beutects (!*). Hu B o2HOM 43 
X ABJICHHH, OMHAKO, HET HHKaKOrO OOUero MapaseIH3Ma MexKAy LueKTpH- 
KOH MpOHuaemocrTbio u aXpipektamu cpesbl. B 3TOM MOxKHO JIerKO yOeQuTbCA, 
M PaCCMOTPeTb COOTBETCTBY!O LHe JaHHble WIA TAKHX pacTBOpUTeeH, Kak JHOK- 
— BOJHbI€ pacTBOpbl, opMamuy wv Ap. lomyuatoulveca OTKMOHeEHHA yrKe 
allayiw Ha ceOA BHAMaHHe MHOrHXx uccenoBaTeneh (!”), OMHaKO UX CBA- 
AIM OObINHO C TAKHMHM BTOPHY4HBIMH apdpekTaMu, Kak OOpa30BaHHe XMMH- 
KUX COCIMHEHHH, CllelMpuyecKad CObBATALLNA, ACCONMALHA, NMOAMMOMeKYAD- 
Tb peakiui. Ham kKaKeTCA,YTO yKa3aHHble «HECOOTBETCTBH A» OOYCOBIEHbI 
IOOUHOCTbIO HCXOAHOrO NOJO*KeHHA O NapatmetH3Me MExKAy TepModuHa- 
IECKHMH CBOHMCTBAMH Cpebl H AHICKTPHYeCKOH MpOHMUaeMOCTDIO. 
Ucnomb3ya HaleHHble 3AKOHOMePHOCTH, MOXKHO OMPeeMTb OTHOCHTe/Ib- 
> apPeKTHBHOCTH pa3HbIX PaCTBOPHTeeH B Pa3/IM4HbIX Mpoleccax, a B pate 
WdaeB MpeACKa3aTb YNCJIEHHbIe 3HAYeHHA elle He H3YYeHHbIX scdexTos. C Apy- 
CTOPOHbI, H 3TO HaM KaxKeTCA Ooslee CyUeCTBeHHbIM, YCTaHOBJIeHve (paKktTa 
OOKOH BHYTPeHHeHM B3aMMOCBA3H M@XKAY ABJICHHAMH B pacTBOpaX yKa3bIBaeT 
BO3MOXKHOCTb PaCCMOTPeTb BONPOC O BAMAHHH Cpelbl Ha pa3zvIMU4HbIe :u3zH- 
XHMM4eCKHe Mpoleccbl B pacTBOpaX C EAMHOH TOUKH 3peHHA. 
Boipaxkato rmyOokyto 6arofapHocTb ui.-kopp. AH CCCP B. B. Boegog- 
my 4 akag. M. HM. Ka6aunuky 3a uutepec K paOoTe 4 OOcyKJeHHA ee. 


Bceco:o3Hbld Hay 4HO-HCCeLoBaTebCKUH Tloctynumo 
MHCTHTYT HePTeXHMHMYeCKHX Mpoleccos 16 Il 1959 
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Jloxxagn Axagemun nayx CCCP 
1959. Tom 127, Ne 5 


PU3HYECKAA XHMA. 


| 
ll. A. CHBEP 


B3AMMHOE BJIMAHWVE JH®®Y3KOHHbIX MOTOKOB 
B MHOFOKOMNOHEHTHbIX CHCTEMAX 


(IIpedcmaeneno axademuxom C. H. Boaegxoeunem 21 IIT 1959) 


| 

B nocsequne rofbl BHHMaHve UCCIeLOBaTeJieH NIPHBJIeKaeT H3SyUeHHe AC 
(by3HH B MHOFOKOMMOHEHTHBIX CHcTemax (77°). 

V3 coppemennolt Teopun yuddysun (°,’) H3BeCTHO, YTO B MHOFOKOMMOHEH 
HOl cHcTeMe HaGwTOaeTCA B3aMMHOe BIMAHHE AHPPY3HOHHHIX MOTOKOB: JHC 
(py3HOHHbIH NOTOK Kaxjoro KOMM( 
HeHTa CHCTEMBI JOJKEH BJIMATb FE 
uddy3HOHHble MOTOKH OCTaJIbHBI 
KOMIOHEHTOB, H, Haodopor, Bce mpi 
ywve MNOTOKH jJOJKHbI OKa3bIBal 
BJIMAHHe Ha uddy3HOHHbIN MOTC 
KaxKOrO OTJeJIbHOrO KOMMOHEHTA. 

B camom (bakTe B3aHMHOTO BJI 
AHUA MdPy3HOHHBIX NOTOKOB MOd 
HO HE COMHeEBaTbCA, HO O KOJIMYeC 
BeHHOH CTOPOHE 93TOTO B3aHMHO! 
BJIMAHHA H3BECTHO O4eHb Mauio (8-1 


90 Mexjy TeM, BbISCHeHHe KosuYeC 
a Bee) Govbmantf? ~— yeyHoll CTOPOHb! ABJIEHUA B3aMMHO! 
(CC). ee BIMAHHA ucbdy3SHOHHBIX MOTOK 


IpecTaBJAeT COJbUIOH TeopeTHyue 
Puc. 1. SapucumoctTb Kkospuuneuta quddbysuu pen P 


KHH MW MpakTHuecKHH HHTepec JJ 
sefan Ciueae eceeans sence. PAR HANK, ocobemo naa aH 
me: J ree Me PICKO3bI, 2 — 0.1 M ranwepu- KOM XHMHM H usHovOrHH. 

Ha, 3 — 0,1 M naxrospi, 4 — 0,1 M mouesnubl Hactosmas padota npexnpunst 

JIA KOJIMYCCTBEHHOTO EbIS'CHEHI 
B3aMMONeHCTBUA AuPysHOHHbIX NoToKOB. B orsnune oT padoT APyrux aBT 
poB (°), NbITABLUIMXCA BbIACHHTb TaKO€ B3aHMOJelicTBHe NOTOKOB JWIA CHCTeN 
C JBYMA S/IeKTpOJHTaMM (BOqa — seKTpouuT 1 — sneKTponuT 2), pemel 
ObIIO, MCHONb3yA PalHOaKTUBHBIe H3OTOMbI, H3YYNTb B3aMMHOe BJMAHHE IM 
(by3HOHHbIX NOTOKOB Ha IIpuMepe OZHOBpemeHHOH Audpysuu uoHna pucbocda 
MeueHoro MH HeMeyeHoro (HP*”O*?- n HP*0?-) (Bcucteme Boza — ABy3aM 
WeHHbIM cocharT HaTpHaA — HeameKTpomuT). 

B npegpiyujeh padore aBtopa Obiiu M3sMepeHnI KOS¢@ULMEHThI CaM 
qudpysun uona Audocdata B pas/MUHEIX cucTeMax: Boa — pucboctbaT HE 
TpHA — HeaeKTpOMMT. B KauecTB He3ICKTPONHTA ObWIM B3ATbI MOUCBHE 
ruyoKO3a WM JaKTo3a. Jia ucceqoraHuA CHauadia TOTOBMJIMCh pacTEOPbI Ty 
H€H3MeHHOK KOHWeHTpanun (0,05M) nucocdata u nepemennolt KOHMeHTpaly 
He3JCKTPOMHTAa, a 3aTCM MPH NOCTOAHHOH KOHMeHTpauun (0,1M) Hesnexre 
JMTa M PasJIMUHBIX KOHICHTPallnax Audochata. Koadhpuyneut camoguddys: 
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eHoro vwOHa JucboctbaTa B pacTBOpax OMNpeeMAJICA MeTOJOM OTKPbITOrO 
HJJIpa, NOAPOOHO ONMCaHHbIM B IMTepatype("?,1”).Meromuka npesbiAyulent,pa- 


bl OblJia COXpaHeHa H B Hac- 
IleM HCCJIeMOBaHHH, HO B 
BpeMA, Kak B MepBol pado- 
JIA H3MePpeHHA KOSMuINeH- 
camoluddy3suu B Kax]OM 
ITeé B KaMuJJIape WH cTaKa- 
. ObIJIM OMMHAKOBbIe KOHILCHT- 
[HH 3JIEKTPOJINTa H HedJIeKT- 
IdTa, B JaHHOM HCCJIeqOBa- 
i IPH usmMepeHnH Kosdu- 
sHTa udpysuu MeveHoro 
ia jucdocdata co3laBaJicaA 
Ke PpalweHT KOHWeHTpafuu 
feueHoro (poctpaTa Mexyy 
IHJIJIAPOM H CTakaHOM. KoH- 
ITpalWA HeICKTPOJHTa B 
IWJape HW cTakaHax Bceryla 
YlepxKHBaacb OMHAKOBOH. 
‘ WU3YYeCHHA ObIIH B3ATHI Te 
-CaMbIe PpacTBOPbI, TO UB 
DBOH padoTe, HO Oplia JONOWI- 
TEJIbHO HCCIeOBaHa CHCTeMa 
qa — mudocdiatT HaTpuaA — 
aIlepHH. 

Vigea paodorpl 3akJ10ualacb 
TOM, TO CO3aBaeMbIi 


Puc. 2. SapucumocTb 


GOIS monb/n 


O01 
} eS 


C 


9005 
kan - CT 


iG 


1] 


Kosm@@ulnenta Au@pysun or 


rpaqventa konuentpamun. C, = 0,05 M hocthara. 
Cojep2kanve HeameKTpomuTa B cucTeme: IJ — 0,025 M 
riroKo3bl, 2 — 0,1 M ratoxosnt, 3 — 0,15 M raoxo- 


3p, 4 — 0,1 M mouesuunl, 


5—0,15 M mouesuust 


rpaqveHT KOHIeHTpalluH HeMeyenoro bocdara 


KAY KanHJIApOM WM CTakaHOM NOCTeMeHHO B pse ONBITOB n3MeHauca 
2 > 
YOIMKAaHCch K HYJIO. STO, C OAHOH CTOPOHbI, aBaJIO BO3MOXKHOCTb BBI- 


60 

a GO05 
(Gate Cor) 
ic. 3. SapucumocTh Kosdpuunenta Auppysn 
 ppafWeHTa KOHIeCHTpalnn. CR= 0,05 M doctpa 


. CoepxxaHHe HesleKTPOJHTa B CHCTEME. 6 — 


gota 


025 M ranuepuna, 7— 0,05 M 


G05 mone/n 


ranulephua, 


— 0,1 M ranuepuua, 9 — 0,025 M aaxkTosbl, 10— 


0,50 M aaxtosp, 11 — 0,1 M aaKtosbl 


ACHUTb, Kak AucdPy3vouHubIi MOTOK 
HemeyeHoro (ocdata BHA Ha 


MOTOK MeyeHOrTO (poctata, c 
pyro «Ke CTOpOHBI, 9KcTpa- 
noMpyA sHaveHua  Kkoadcbulu- 


eHTa Juddysuu Meuyenoro doc- 
cata MpH pa3M4HbIx rpaMeH- 
TaX KOHILCHTpalluH HemMeyeHOrO 
cboctbata Ha HYJIb, MBI JOJDKHBI 
ObIIH MOJIYYMTb 3HaYeHHA KO3)- 
(pullweHTa camoyuddy3suu. OTy 
Helo aBTOP 3aHMCTBOBas U3 pa- 
6oTtrr HM. P. Kpnuepcxoro u 
IO. B. Llexaucxoii (??). 

Bee onpirbt Obi MpOBeeHbI 
mpu 25°. Tlocrosucrso Temmepa- 
TYPbI flOcTHraocb B mpemenax 
+ 0,05°. TlpogzomKutenbHoctb 
ONbITOB cocTaBata oT 30 Jo 
48 uac. PajuoakTHBHOCTb pact- 
BOPOB H3MepsAJIH pH MOMOLMLM 
TOPWOBOH TpyOKH Cc TOJIMMLHHOL 
cmrogbl 15—20 pw Ha npu6ope «b», 
TOUHO Tak Ke, Kak u B (2%). 


osdpulvenT Aucdpy3sHuH MeyeHOrO SEKTPOJIMTA BLIMMCJIAUIM IO ypaBpuHeunto(?”) 


Cee Gc, 
Cx 


n=co 


8 
age gas 
n=0 


4 
Qn +4 


exp |— 


(1) 
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(2n + 1)? Dir? 
4L? ; 


rye D — Koappuuuent quppbysuu (cm?-ceK~*), Cx — aKTHBHOCTb PpacTBOp, 
B KalJuIape M0 OKOHYAaHHH Wuppy3an, Co — HauaJIbHad AKTHBHOCTb pacTBOP, 
B ‘Kanwuape 10 auppy3snu, L — AIMHa KallnJiJlApa (cm), ¢ — mepHog OMbIT 
(cek). : 
TlorpeumocTbh MmpHBeeHHBIX JaHHbIX JVI SHaYCHHH KOHCTAHTHI muddy sui 
cocTaBlasia Zo +2%. 

Hismepenusa Kosppuuuerta Audpy3sun HoHa HemMeyeHoro cboctata He Mpou3 
BOAMIM, HO, YYHTLIBad, YTO Mbl paOoTaJIH C pasOaBJICHHbIMH PacTBOPaMu, MO 
HO mpeyqnomaraTh, sro STOT KoappuuUNeHT He AOMKECH SaMCTHbIM o6pa3om OT! 
jmuaTpesd OT Koxppuynenta Aupy' 
3uH MeyeHoro docdata (™). PesyJIb 
TaTbl BCX OMbITOB MpeCTaBJIeHbI Hi 
puc. 1—4 B Bue rpa*puKOB 3aBHCH 
MocTH Kosdpulventa Lupdy3uu Me! 
yeHoro cboctata OT 3HaYeHHA rpadM 
eHTa KOHI[CHTpalWH HeMeYeHOTG 
cboccpara. | 

Ha puc. 2 uw 3 mOKa3aHbI KPH 
BbIe 3aBHCHMOCTH KkO3pulMeHTé 
qudpy3suu OT 3HaveHHA rpayHeHTé 
KOHIeHTpaluH MexKLy pacTBopaMl 
B Kanusuiape UW CTakaHe Mp KOH 
weHtTpauuu 0,05 M _  Hemeuenor¢ 
cocbaTta B KanwJIape MW NOCTOAH 


D8 perenh g2mone/l oe KONUeHTPallUH HedsIeKTPOMMT! 
(C;.-C°.) ———> 
kan “ct (OMMHaKOBasA B KallwJJIape WM CcTa 
KaHe)e 
Puc. 4. 3apucuMoctTb Koapuuuventa pudpysun Ha puce. | u 4 mpuBezeHp TakHe 


oT rpaguenta konuentpauun. C= 0,! M goc- Ke KPHBble, TOJIbKO MpH KOHILEHTpa 
(para. Cowlepxanve HeseKTpomuta B cucteme: wHaAx 0,025 M u 0,1 M cocdata } 
J—0,1M ravwkosn, 2— 0,1 M ranuuepuna, KaliMJIape. 
8 —0,1 M aaxtosp, 4—0,1 M mouesuuni 
: Bo Bcex curyuaatx HaOOLaerTcs 3a: 

BHCHMOCTb, JaJIieKO BbIXOAMaA 3% 
MpeAesbl MOPPeWHOCTH H3MepeHHH, Mex Ay KoaphulueHToM udpy3snu MeveHors 
HOHa HW TpaHeCHTOM KOHIWeHTPpallMH HemeyeHoro (pocdbaTa. OTa 3aBHCHMOCTE 
HOCHT NOYTH JIMHeEHHbIM XapaKTep, 4YTO OGeruaeT SKCTPaNOJ AMMO Ha MPpadueHt 
KOHICHTpallMH, paBHbId HyJO. OKcTpanolMpoBaHHoe 3HayeHHe coBna 
MaeT cO 3HayeHHeM Koadpulluenta camogudpysnu, U3MepeHHOTO B MpegbILy: 
mueH padote. 

Ilo 3akony ®uka B nepBom npuOnMxKeHuU KOopbuunenT Audbby3snu mpo 
NOpWMOHaeH TpakvenTy KOHWeHTpawun. Tlostomy HaOsoqaemaad JIMHeHHAS 
3aBHCHMOCTb, Me*KLY Koappuluentom Audpy3uu mMeyeuoro cbocdbat-nona u rpa 
7MeHTOM KOHUCHTPalluu HeMeyeHoro docdat-HoHa, O3HayaeT, 4TO AUudpy3su 
OHHbIM MOTOK Me4eHoro qboctbaTa sMHeiHO 3aBHCHT (BO3pacTaeT) OT Audiby. 
3HOHHOrO MOTOKa HemeyeHoro (poctbata. 


Ora JIMHelHad 3aBHCHMOCTb KooppulNeHta yuby3suu Ha eMHULLy rpa 
WMeHTa Nepenaya KOHICHTPalluu (MoOvIb/1) B cpeqHeM cocTaBJAeT OKONO 65— 
75%, T. €., CCIM M@*KLY KaNWJISAPOM HM CTaKaHOM Obl Obl PpakHeHT KOHUCHT 
pauuH B | Momb/a, TO KOsppuluesT Audbysuu yBenuynicA Opt NOUTI 
B 1,5 pa3a. . 

Bce onpiTbl ObluIM MpOBeXeHbI MPH OAMHAKOBOM HampaBJenuu Audpysuon 
HbIX MOTOKOB, HW B 9TOM CJ1y4ae HaGsMrOlaoch ycuJIeHHe NMOTOKA MeYeHOrO HOH 
MOTOKOM HemeyveHoro docdata. Bombwow unTepec mpefcTaBlaeT cmyyuali, KO 
ra mpw upy3un Audpy3HouHpIe MOTOKH SABJAIOTCA BCTPeYHBIMH. B 9TOR 
caryyae, CormacHo TeopuH OxH3aHrepa, cuJleqyeT O*KUNMaTb YMeHbIUNeEHHA Zudpy 
3HOHHOTO MOTOKa MeyeHoro (bocdata. 

Takue H3MepeHHA aBTOP celuac MpoBO HT. 
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| Beipaxkaio rryOokyto OnaroyapHoctTb mpod. MH. P. Kpwuesckomy 3a mposs- 
je MHTepec kK paOoTe H LWeHHbIe KOHCYJIbTallun. 


| YepHosuukuit rocylapcTBenublii Tloerynuuio 
Me€AHUWHHCKHH MHCTHTYT 14 III 1959 
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Jloxxagn Axanemun nayx CCCP 
1959. Tom 127, Ne 5 


PHZBHYECKAAH XHMH, 


M. B. CMHPHOB wu H. A. YYKPEEB 


OKMCJINTEJIbHO-BOCCTAHOBUTEJIbHbIN NOTEHUMAJ CMCTEMbI' 
Be*/Be** B PACIJIABE XJIOPHJOB WIEJIONHbIX METAJIJIOB | 


(I1pedcmacaeno axademuxom A. H. Ppymkunoim 13 IV 1959) 


B wawux mpenpiqyuiux pa6otax (1,7) Obllo ycTaHOBJeHO, YTO B XJIOpH) 
HBIX pacmiaBax, HaXOAAULMXCA B KOHTAKTe C MeTAaJIJIMYeCKHM CepHJIJIMeN 
Hapsly c HoHamu Be** umerorca Tak>Ke HOHbI Be*. Halizeuo Bbiparkenne Mi 


& : ou 
TemMnepaTypHOu 3aBHCHMOCTH KOHCTAHTbI PaBHOBe€CHA peak Be pacnatin 


+ Benz 2Befhacna.) B pacnaBseHHOH SBTeEKTHYeECKOM CMeCH XJIOPHJOB HTH 
WM KaNA, cogepxKailel fo 1,15% Be. PaOora Obima npofomKeHa C Webi 


ompeleeHusA BeMUMHbI Epepier,, Epemerel Ebe+/per+ B COOTBETCTBYIOULM 
TEPMOAMHAMHUECKHX YPaBHEHHAX JIA PaBHOBeCHOrTO NOTeHUMaa GOepHJIK 
OTHOCHTCJIbHO OJHO- HM JBYXBa/@HTHbIX HOHOB H OKHCJIMT@JIbHO-BOCCTAHOBH 
TeJIbHOrO NoTeHWHaa cuctembl Be*/ Be** B covieBbIX pacnJaBax. | 

Pa6ota cBofNiacb K H3MepeHHIO B UHTepBasle Temnepatyp 38&0—94C 
PABHOBECHbIX MOTeHIMAJIOB MeTaJJIM4eCKOrO OepHIHA JByX copToB. OH 
W3 HHX cozepxal 99,6% Be; 0,3% C; 0,05% Al; 0,03% Fe; 0,01% Mn 
mMeHee 0,01 % wleJIOUHDIX HW WLeIOUHOZeMEJIbHBIX MeTawioB. J[pyroH MMe 
99,84% Be; 0,045% Si; 0,02% Ni; 0,02% Fe u oxono 0,02% menouHbx 
IeJIOUHOSEMEJIbHBIX MeTaIOB. B kauyecTBe 9SJIeEKTPONHTa CJIyKMAa pac 
WaBJeHHad SBTEKTHYeCKaA CMeCb XJIOPHAOB JIMNTHA MUM KaJiHA, COsepxKawla 
0,023; 0,169 unn 1,13% Be. 

OnbITbI MpOBOAHNIH C AYCHKOH, YCTPOHCTBO KOTOPOH M300paxKeHO CXeME 
THUeCKH Ha pue. |. QnekTpoHT NoMellaH B THTeb H3 OKHCH GepHsNA, He 
XOMAULMHCA B TePMeETHYECKH S3aKPbITOH KBaplWeBol MmpoOupke, TrasoBoe mpc 
CTPpaHCTBO KOTOPOH ObilwIO 3anomHeHO aproHoM. IloTeHuManbl GSepHsHeBE 
QJIEKTPOJOB H3MEPAJIH BbICOKOOMHbIM NOTCHLMOMETPOM OTHOCHTEJIbHO XJIO] 
Horo auleKTpofa. Temmepatypy sueHKH onpeneiauH C MOMOMIbIO XPOMedII 
aJOMeJIeBOH TepMONapbl, NOFpy2XeHHOM B coeBoi pacnuaB. Avyelika warp 
BaJlaCb B MaCCHBHOM MEeTaJIJIM4YeCCKOM OJIOKe B 3JIEKTPHYeCKOH Meuw CONpOTHl 
Ji@eHHA C ABTOMATHYECKHM PeryJIHPOBaHHeM TeMMepaTypbl, KOTOPan nopseT 
X%KMBaJaCh MPH 3afaHHOM 3HaYe€HHH NOCTOAHHOH B mpemenax +-1,5°. 3a nocte 
BepHbl€ 3HaYeCHHA 9. J. C. OpasIH Take, KOTOPbIC MCHAJIMCb 3a uac He GOoue 
yeM Ha OHH MUUJIJIMBOJIbT. 

PesyJIbTaTbI U3MepeHHi NpecTaBseHb! rpacbwyecku Ha puc. 2, NOKa3sbIBaK 
UleM KaK MeHACTCA 9. A. c. aAYeHKM Be/BeCl,, LiCl, KCI/Cl,C c Temneparypoi 
OKCIePHMEHTAaJbHbIe TOUKH B HCCJCOBAHHbIX HHTepBalaxX TeMMepaTyp YK 
ApIBAalOTCA Ha MPAMbI€, KOTOPbI€ ONMHCbIBAaIOTCA IMMNUPHYeCKHMM YPaBHeHHAMI 


aA pacnaasa c 0,023% Be E, = 2,637 — 2,36-10-4 T +0,006 B. 
Ana pacniasa c 0,169% Be Ey = 2,658 — 3,56-10-4.T + 0,005 B. 
Aaa pacnuapa c 1,13% Be Es = 2,703 — 4,97-10-4-T + 0,008 B. 
B W3MepAeMylo BeIMUHHY 9. J. C. HapARY c SIeKTPOXUMMYECKOH PasHOCTh 


NOTEHUMAOB BXOMMT OOpaTHad eli MO 3HaKY TepMO-9. J. C. MeXKLY YFOubHybI 
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[(OMMONCHOBLIM TOKONOABOLaMH K XJIOPHOMY H OepHJJIMeBOMY 9JIeKTPOZaM 
HKu: E, = (—0,0076 + 0,174-10-4-7)-++0,001 B (*). VcKstounB ee, no- 
ae€M BeJIMUMHbI PaBHOBeCHOTO NOTeHUMalla GOepuul- 
| OTHOCHTEJIbHO XJIOPHOFO BIe€KTpOAa cpaBHeHHA: 


E, = — 2,629 + 2,19-10-4.T +. 0,007 8, 
E, = — 2,650 + 3,39-10-4-T + 0,006 B, 
E3 = — 2,695 + 4,80-10-4-T + 0,009 B. 


Ha puc. 3 MpHBemeHbI H30TEPMbI PaBHOBeCHOrO 
eHivasla OepHwiueBoro deKTpoga (E — lg[Be}]), 
IMCJICHHbIE H3 9KCMEPHMEHTAJIbHbIX JaHHbIxX. Ilo 
JIOHY H30TEPM MOXKHO CYHTb O CpemHel Ba- 
THOCTH MOHOB OepHJius B pacmlaBe, HaxoA- 
(CH B KOHTAKTe C MeTAJWJIOM MPH COOTBETCTBYIO- 
x TemMnepaTypax. Ona paBHa 1,96 npu 700° K; 1,85 
| 800° K; 1,77 npu 900° K; 1,70 npu 1000° K; 1,67 
1 1100° K u 1,61 mpu 1200° K. Sto nogrBepxzaer, 
Hapsyly c HoHaMM Bet* B paciaBe Haxo,ATcA 
*e HOHbI Bet, NOJIA KOTOPBIX BO3PacTaeT C TEM- 
aTypoH. 


1. Auefixa: / — Kpapwepaan mpoOupKa; 2—TuHrelb U3 
; 3 — kBapllepad mpoOupka; 4— acOecToBaa AHMadparma; 
yrombHaa TpyOka (XxJIOpHbIlt SeKTpox); 6 — MoHOJeHOBbIE 
MOLBOLLI; 7 — OepHsMMeBbIe 3eKTpoAbI; 8 — TepmMonapa 


SHaa TeMMepaTypHy!o 3aBMCMMOCTb KOHCTAaHTbI paBHOBeCHA peaKILHu: 


f 
T » MOXKHO PaCCyNTAaTb MOJIBHO- 


= ee es eee ee ee ee 
400 500 600 100 G00 HOC 


Puc. 2. TemmepatypHaa 3aBucuMmocTb 9. J. c. ayueliku: Be/BeCle, LiCl, 
KCI/Clz C c 0,025% Be (kpusaa J), 0,169% Be (kpuBaa 2) u 1,13% Be 
(KpHBax 3) B 9NeKTPOMHTe 


| KOHUeHTpauu uonos [Be*] u [Be**] B pacnmaBe MmpH pasHbIxX TeM~ 
z Vk(k+4[Be|) —k +408! Bel’ PBe* Be? 

yatypax [Be Db eae emai u [Be**] = [Be] —[Be"], rae [Be] 
9* 14067 


MOJbHO-HOJIeBAA KOHUeHTpallua OepHisuA B pacmaBe, iia et 
guuecku. [Ip paBHopecuu moTeHuMad OepHJMeBOrO BICKTPORAa re ae 
OMHOBAJIEHTHBIX WOHOB paBeH ero MOTeHUMay OTHOCHTE,? ‘ Bae 
NeHTHBIX H OKUCJIMTeJIbHO-BOCCTAHOBUTEJIbHOMY NOTeHUMAaTy CHCTEM 


mS 
So 


TeneHb xNopnozo E * 


NI 


hromenuuan bepuanvebozo anekmpodo orHocu 


50 


~ 


67890? 2 Date §. Cor 89102 2 3 
Monenan dona bepunnua 0 pacnnade 


Puc. 3. Usorepmbt norexyvana SepusiMeBoro a7eKTpona 


4B ra6n. | mpuBeqeHb! pe3ymbTaTbI pacueTOB B HHTepBasle TemMmepar! 
700—1200°K ya pacnaBoB c pa3HbIM COJepxKaHHem OepHJivina. 


Ta6muna 1 


T, °K k [Be+] [Bet+] E E*Be/Bet E"Be/Bet4 


PacnaasBec 0,023% Be 


700 2,26-10-5 1,14-10-4 5,77-10-4 ad 16 —{ 928 —2,254 
800 ALO; Ome 2,86-10-4 4,23-10-4 —2, 454 — 1,887 —2,186 
900 8,15-10-4 4,48-.10-4 2,43-10-4 —2, 432 —1,834 == 2 109 
1000 2.,86-10-3 5,76-10-4 Appin One SP ND, —1,767 —2,019 
1100 7,98-410-8 6,39-10-4 5b, 21Oe —2,388 —1,691 —1, 92m 
4200 1,88-10-2 6,50-10-4 A MO —2,366 —1 607 —1,844 
PacnaasB c 0,169% Be 
700 2,26-10-5 Some 4,85-10-8 DANS == OBO —2 , 252 
800 1,70-10-4 8,55-10-4 4,32-10-8 —2,379 —1 ,892 —2,194 
900 8,15-10-4 1,69.10-8 4,49-10-3 —2,345 —1 ,850 —2,126 
1000 2,86-10-3 2,68-10-8 ZO Ome —2,314 —1,801 —2,052 
1100 7,98-10-3 3,58-10-8 1,60-10-8 —2,207 —1,743 —1,972 
4200 1,88-10-2 4,23-10-8 9,50-10-4 —2 ,243 —1,678 —1,883 
Pac mas Jc (1,13% \Be 
700 2,26-10-5 8,68- 10-4 Saas iOr2 —2,359 —{ , 934 —2, 2am 
800 1,70-10-4 2 3o20=5 Sade Om? —2,311 —1,893 —2,192 
900 8,15-10-4 4,88-10-3 2,95-10-2 —2,263 —1,850 —2,196 
1000 2,86-10-8 8,56. 10-8 2,58-10-2 A OS —1,905 —2 05m 
4100 7,98-10-8 4, 30-40-4 2,14-10-2 —2,167 == 157155 —1,985 
4200 1,88-10-2 1,76-40-4 1,68.10-2 —2,119 —1,702 —1,908 
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Hatiqennas | TemMepaTypHax 3aBMCHMOCTb EXeper 4 Exepets Musi Tpex 
Jie OBaHHbIX KOHIEHTpalluli B pacnviaBe npemcTaBsena FpaPuyecku Ha puc. 4. 
BHHO, XOPOUlaA CXOMAMOCTb pesyibTaTOB HaOmI0AaeTcH Hnxe 900° K. 
M Ooslee BbICOKHX TeMMepaTypax OHH 3HauNTebHO paCXonatca. Tlo-Buyn- 
y, 3TO OOycOBeHO OTUACTH TeM, UTO 3)eCb HAYHHA@lOT 3aMeTHBIM OOpa- 
4 CKA3bIBaTbCA PaCXOXKJeHHA MeXKy ahaJIMTMYUeCKH.. ONpefessemoH Hamu 
WeHTpalluet SepnJIHA B , sa 
AKICHHOM 20 KOMHAaTHON 6 
nepatTypbl CoueBoh CMecH 
ibakTHyecKkH OOVIbLUeH ero -220 
WeHTpauvelH B pacmaBe 


[ 


BbICOKHX TemMepaTypax 
cueT pacTBOpeHHA MeTaJI- 
|TMlo peakunn: . 


| 


ES 


(a) at Be(renny= SBE moe 
| Bunteppaue 700—900°K 
MII€ paTYpHY!O 3€BHCHMOCTb 


neyBet U Epe;pet+ MOXKHO 
[pasuTb 9 2MNMNpHueckumu 
ABHCHHAMH: 


Bot. =(— 2,212 + 
A Oa bOaast us, 
Fo 


pee (= 2,/02'-P ™0 600900 00 W00 200% 
ee 10 eT yn. 


Soe = 


Aomenuuan omnocumenbHo xfopHoeo anexmpooo E, 
! 
SS 


Puce. 4. TemnepatypHad 3aBHCHMOCTb BeHUHH E seiber 
M3 waligennprx ppipaxe- 4 Epejper+} @— pactiaas c 0, 023, 6—c 0,169 uv e—e 

mM LIA TeMnepaT ypHOH 1,13% Be 

BHCHMOCTH YKa3aHHbIX BBI- 


€ BeJIMUMH MNOJyuaeM BbIpamwKenne WA NOCTOAHHOH B TE PMOJMHAMHYECKOM 
JABHEHUM OKHCJINTCJIBHO-BOCCTAHOBHTEJIBHOrO NOTEHL Malla CHCTEMbI Bet / Be** 
oo XJIOPHAOB ULC JIOUHbIX METAJJIOB: 


Eder pert = (— 3,192 + 8,8-104-T) B. 


Viz pemmunupl Egeper MOXKHO pacCuNTaTh HanpsxKeHMe pagox%KeHHA pac- 
MaBJICHHOrO MOHOXJOpHya OepHIHA, CCH MpeANOJIOKUTb, YTO CFO pacTBOpbI 
pacnape XJOpHOB WeOUHbIX MeTaIOB BelyT ceOa KaK HJleaJIbHbIe BO 
“eM HHTeEPBaJI€e KOHNeEHTPaluh BMTOTb JO YHCTOH CoH: 


FE eci ox) = (2,212 — 3,4-104-7) B. 
Orcioya M3MeHeHve u306apHorO NOTeHUMaa pH peakuwu oOpasoBaHHA 
HKOrO MOHOXJOpuya GepnasiuA U3 3/eMCHTOB: 
Beir -- wie Cl. oo) = Beli 
AZ = —51 000+ 7,8-7T kan/moub. 


aKUM OOpa30M, CTaHapTHbIe BeJIMUMHbI TENJOTH! OOpasoBaHUuA H3 IICMECHTOB 
.SHTpONHM AF AKOTO MOHOX SOpHya OepHsUA pabHbl: 


AF pect (x) = — 51 000 Kan/monb HW Spect ox) = 21,2 kan/rpay: MOub 
IOCJICNHAH BeJIMUKHHA BbIVHCJI€Ha H3 H3MCHCHHA OHTPOMNH ykKa3aHHo BbILUe 
SaKUMH Ha OCHOBaHHW JIMTePpaTYPHbIX PaHHbIX IH SHTPONHH Oepnaua M 
jlopa). 

VuctutyT 31eKTpoxumuu NMoctynnno 
Ypabekoro dusnana Akafemun Hayk CCCP 13 IV 1959 
a One JIATEPATYPA 
1M. B. Cmupuos, H. A. Uy Kpees, KX, 82, 2165 (1958), 2 M. B. 
os, H. A. Uykpees, PKypx. neopr. xum., 4, Ne 41 (1959). M. B 
os, J. E. Wpanoscku ht, OX, 31, 802 (1958). 
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Jloxazagn Akayemuu HayK CCCP 
1959. Tom 127, Ne 5 ‘ 


PH3HYECKAAH XHMHF 
r. C. XOJAKOB u akagemux I1.A. PEBMHJEP 


UCCJIEROBAHHE TOHKOFO AMCNEPrFHPOBAHHA KBAPILA 
M BJIMAHUSH JOBABOK DKHMJKOCTEM HA 3TOL NPOWECC 


Toukoe JucneprHpoBaHne pasHooOpasHblx TBeEPAbIX Te, TAKAX KaK KBapIl, 
ILCMeHT, H3BECTHAK HW [Pyrve, 3HaYHTeIbHO OOJIeruaeTCa B pesybTaTe aycopo: 
IMM pa3JIMYHbIX MOBeCPXHOCTHO-aKTHBHbIX BeULeCTB KaK IPH CyXOM, TaK H MIp¥ 
MoKpoM nomovie ('-!!). OppexTuBHOocTb JeHCTBHA MOBePXHOCTHO-aKTHBHbIX Be- 
WIECTB Ppe3KO 3aBHCHT OT UX MpHpOsbl, YCOBHH AucNeprHpoBaHHA, CBOHCTE 
TBepgoro Tela WH ero AHcMepcHocTH. OsHakO OObINHO 3aBHCHMOCTb 923peKTHB- 
HOCTH JlelHiCTBHA MOBEPXHOCTHO-aKTHBHbIX Cpe, OT AHCMePCHOCTH TBePAbIX Ted 
He MpHHHMaJlaCb BO BHHMaHHe HW MOITOMY B OWeCHKe aCOPOWHOHHbIX XpPeKTOB 
HaOl0daIMCb 3HAUHTEJIbHbIe pacxoxKaeHua. Kpome Toro, COBeplieHHO HeJO- 
CTaTOYHO HCCJIEQOBaHa POWIb 2KHAKUX Cpe MPH ANcNeprupoBaHHH TBePAbIX Ted, 
B YaCTHOCTH KBaplla, B OOaCTH BbICOKOH JHCMepCHOCTH, 4YTO BO MHOFOM Onpese- 
JIAeTCA TPYAHOCTAMH AUCHeprupoBaHHA HM MCMepCHOHHOrO aHaiHv3a TaKHX 
cuctem (12), 

Hamu w3yy4alocb BJIMAHMe JOOaBOK alleTOHa, 3THOBOrO CNHPTa, BOJHI, 
OeH301a H HEKOTOPHIX APYFHX BeuleCTB Ha Mpowlecc WucNeprupoBaHHA KBaplle- 
Boro mecka. M3MebueHHe NPOH3BOAM/I0Cb B JladOpaTOpHOH BuOpomevibHuLe (13), 
a olpeqeienHe JUCNepcHOcTH —MocpeACTBOM H3MepeHHA yebHOM MOBepxXHOCTH 
MO HH3KOTeMNepaTypHOH agcopOuuH a30ta ('*) c MOMOLIbIO CMelHa/IbHO CKOH- 
CTpyupoBaHHoro mpu6opa (!°). 

Kak MOKa3bIBaloT 9KCMePHMeHTAaJIbHbIe JaHHble, MpeAcTaBJIeHHbIe Ha puce. | 
uM 2, NOMOwJIbI KBapleBoro mecka c 40—80% Bogpr (OT Beca KBaplla) NpHBOAAT 
K MHOPOKpaTHOMY YBeJIMYeHHIO Ye/JIbHOH NOBEPXHOCTH NO CpaBHeHHlo C Cy- 
XMM MomoJIOM. IIpu 3TOM povIb AOOaBOK BOALI BOSPacTaeT C YBeMYeHHEM Mpo- 
QOJMKUTCbHOCTH AMcMeprupoBaHuA. Tak, CKOpOcTb AucneprupoBaHua cpaB- 
HHTeCJIbHO KPYMHbIX UYaCTHIL TPH MPOMOJMKUTeEMbHOCTH U3Me/IbUeHHA MeHEee 
2 MHH. MajlO H3MeHAeTCA OT MpHcyTcTBuA BOA. IIpu Oonee AIUTebHOM H3- 
MeJIbYeHHM POCT yAeJIbHOM NOBEPXHOCTH MpH CyXOM AHCNeprupoBaHuN Mpekpa- 
IaeTca, a B BOMHOH cpefe CKOpOCTb ANCNeprupoOBaHHA OcTaeTCA 3HAUTebHON 
ake IIA OUCHb TOHKUX MOPOMWKOB C yAebHOH moBepxHocTbio 60—70 m2/r. 

YiebHadt MOBEPXHOCTb MOPOWIKOB, M3Me/bYCHHBIX BCYXYIO, ocTuraeT 
MaKCHMYMa, paBHOro npHMepHo 10 m?/r, H Mp JalbHeliMem yBeMYeHHH Mpo- 
JOJKHTEbHOCTH AMCNeprupOBaHHA MOO He pacTerT, MOO farxKe yMeHbIUAacTCA. 
Oxka3al0cb, UTO KpaTKOBPeMeHHbIH, B TeuenHe 10—30 ceK., JOMOM TaKUX HO- 
POLIKOB COBMecTHO c 40% nsIM Govlee BOALI MPUBOANT K PesKOMY YBeMYeCHHIO UX 
YHeIbHOH MOBEPXHOCTH, KOTOPOe HaMHOrO MpeBbIaeT OmKULAeMbIii mpupoct 
3a BpeMA Takoro JONOJHHTeIbHOTO u3Me/b¥eHUA. CaMompoH3BO/IbHOTO KE 
YBeJIMYCHHA YCbHOH MOBeEPXHOCTH MOPOWIKOB KBaplla Cyxoro noMOvla He Ha- 
OmokaeTcH Marke MPH OYeHb AMNTeAbHBIX MepHosax comepxKaHUA UX B BORE. 

YBeMYeHHe yJebHOH MOBepxXHOCTH MIpH KpaTKOBPeMeHHOM MoMose B BONE 
UMeeT MECTO H JIA NOPOWKOB, MOJYYeHHbIX JMCNeprupoBanneM KBaPILeBOrc 
mecka C MaJIbIMM 2O6aBKaMu Bos (10 4% oT Beca KBaplla), a Tak>Ke C alleTo. 
HOM, CIMPTOM H OeH30/I0M. OKCNeEPHMeHTa/IbHbIe aHHble, MPHBeeHHBIe He 
puc. | u 2, moKaspiBaioT, ¥TO KMHETHKa pocta yAebHO!I MOBepXHOCTH NOPOLL 
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YxBaplla NpH WucneprupoBannn 


3THMH JO6aBKamu (6€3 KpaTKOBpeMeHHOrO 


Ola B BOJe) MaJIO OTJIM4ae€TCA OT KHHETHKH CYyxOro AMCNeprHpoBaHHaA. 


mye ° 


GO MAK 


10 D 30 


c. 1. J[ucneprupopanve KBapleBoro necKka 
“ApauHOHHOK MesbHMWe C aMNMHTYZOH 4 MM: 
— cyxoe 6e3 qe3arperaunu, 2 — B alleToHe, 
igoe H cnupTe 6e2 AesarperauuH, 3d — cyxoe 
esarperamuelt, 4—s spose (a) B OeH30Ne 
, B alleToue (@) H cnupte (2) Cc mocueqyioulet 
fmesarperauueit B Bose 


cTe C TCM, KPaTKOBPeMeHHbIMt JOMOJI TaKUX MOPOLIKOB B BOJe MpPHBOAUT 
| ae yAebHOM MOBeEPXHOcTH MpHMepHO B 3—5 pas. 


we 

og 2 $ 

60 A 6 9 © 
8 
a ap 4 7p 
e @ 6 
ae d 5 
2 é 
of +— : 
- 4 

5 10 1§ mun 


Puc. 2. Tucneprupopanve KBaplesoro mec- 
Ka B THpalMOHHOH MesIbHULe C aMNIMTYZO“ 
5 mm; / — cyxoe 6e3 jesarperaunu, 2 —c 
80% aleToHa O6e3 jfesarperaunuu, 3 —c 
1,2% Bomb 6e3 nesarperauuu, 4 — cyxoec 
Jesarperauuelt B Boge, 5, 6, 7 u 8 — coot- 
BeTcTBeHHO c 0,04; 0,2; 0,4; 1,2% Bombruc 
lesarperaunei, 9 —c 80% Bogpi (a) u c 80% 
alleToHa c Je3arperauueli (6) 


Tlonyuenupie JaHHbIe MOXKHO OObACHHTb YAMBUTCJIbHbIM ABJICHHEM o06pa3o- 
HMA B MpOwlecce H3MeJIbYUeCHHA JOBOJIbHO ITWJIOTHbIX, HO CPaBHHTeJIbBHO MaJIO- 


YOUHbIX COBOKYMHOCTeH H3 YaCTHL, M0- 
I M@KAY KOTOPbIMH 3aMOJIHeHbI BCe 
wiee Me@JIKHMH YacTHlamH. Bcsenct- 
ie TAKOH MIOTHOH ynaKOBKH OdJIblUaA 
(CTb BHYTPe€HHeH MOBePXHOCTH arpe- 
TOB CTaHOBHTCA HEQOCTYNHOH WIA an- 
pOunH MmoweKya a30Ta. BOvJIbLIMHCT- 
IM Me€TOJOB JMCNepCHOHHOrO aHaJH3a, 
JOMe TaKHX, KaK PeHTTeCHOBCKHH, MO- 
OHbIC arperaTbl BOCIPHHHMaIoTCA Kak 
J@bHbIeE  UYaCTHUbl COOTBETCTBEHHO 
WIbluelH KpynHocTH. I[IpuHmMeHenne xe 
paccCMaTpHBaeMOM CJlyyae PeHTTeHOB- 
Oro MeTOJa He JlaeT MOJIOKHTEJbHbIX 
3YJIbTATOB B CBA3H C HeOCTaTOYHO 
WJIbIMA pa3sMepaMH MePBHYHbIX YacTHL 
c ux amopcdusaunen (1°). 
ObdekThi NIOTHOTO CIMNAHHA YaCcTHL, 
ypommKa H HX esarperalluu B Bose 


Tab6nauna 1 


Y MeHbIwveHHe yAeuIbHOU nNOBepXHOCTH 
BbICOKOANCNepCHOroO KBapWeBOTO MOpOlika 
B lmpowecce [laJibHeHWerOo «mOMOsa» 


} z YyeubH. nNOBepxH., 

<e M?/P 

E3 58 

Cpena is = ts 2) = 

Ad. oD B= a 
Beyxyto 16 58 28 
1,2% Boel 16 58 32 
2,0% BOJbI 16 58 34 
5,0% Bobi 16 58 3D 
50,0% Bosbl 16 60 440 
Beyxyto 20 74 22 
33% aueToHa 20 74 40 


JIAIOTCA B H3BECTHOH CTeNeHH OOpaTHMbIMH. Tak, MJIOTHOe CJIHMaHHe YacTHIl 
\OmolaeTcaA UB TeX CyYaAX, KOPa BbICOKOMMCHepCHbIM KBaplleBbI NOPOLWOK, 
YeNBAPHTCIbHO H3MC/IbYCHHbI B BOLHOH cpeyle M 3aTeM BbICYLUICHHbIM, BHOBB 
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nojBeprHyT CYXOMY H3MeJIbueHHIO. GHAYMTe/IbHOe YMCHBINCHHE YAe/IbHOH Ii | 
BePXHOCTH OTMeYeHO H MPH MOMOJIe NOPOLIKOB C alleTOHOM H He6OJIbLUMM Koma 
yecTBOM BowL (TaGA. 1). Momyuennpie Takum cnoco6om arperatbl TakKC ee | 
pa3pYllaloTCA KPaTKOBPeMeHHbIM JOMONOM B Bose C OCTHAKCHHEM HCXOMHO 


i f 
HIM OO/lee BLICOKOH AHCHePCHOCTH. i| 


wTe 
60 


MNpeGen 
CoM VECTTAA 


50 


ht 
Pe 40 60 


Puc. 3. 3apucuMocTb adeKTHBHOCTH H3MeNbYeHHA KBapleBoro 
mecKa OT COepKaHHa BosbI. Bpema Ducneprupospanna: J — 2 MHH., 
2—4muu., 3 — 8 mun., 4 —_16 mun. } 


IIpupeyenuure Ha puc. 2 wu 3 aHHble MO H3MebYeHHIO KBaplleBoro MecKa 

C Ppa3JIMYHbIMH JOOaBKaMH BOJbI YKa3bIBalOT Ha OUCHb CHJIbHOe BJIMAHHE BJaxK- 
HOCTH MOpowkKa Ha StpPeKTHBHOCTh ANcneprupoBaHHA. Tak, yxXe Mp OUCH 
MaJIOH BJlaxKHOCTH, paBHOH 0,04%, adcbekTHBHOCTb JNCNeprHpOBaHuA 3aMeTHO 
BHILe, UCM MPH CYXOM H3MCJIBYeHHH, HW Pe3KO BO3pacTaeT C YBEJINYCHHEM BulaxK- 
HocTH fecka 20 1%. [pu qambHelimem yBernuueHHu CoxepxXaHHA BObI OT 2 TO 
30% adceKkTHBHOCTbh JucneprupoBaHua 

TaOauna 2 SHaYHTeEJIbHO CHW KaeTCA, a pH 30— 

Bawanue manuix n06aB0K Bogs, auetona, 40% CHOBa pe3KO BospactaeT M DOCTH- 
STHIOBOrO cnupTa HM OeH30Na Ha ANcnep- LaeT ONTHMYMa NpPH Mepexoxe K MOKPO- 
THPOBaHHe KBaplla (NPOLOMKUTeMbROCTb — MY NOMOWIY c 50—80% sBogb oT BeCa 
{6-Man., aMmnauTyza — 5 MM) KBaplla. CHwxKeHHe acbcbeKTHBHOCTH 
H3MeJIbYCHHA TPH cOfepxaHHn Bary 
2—30% CBA3aHO C pa3BUTHeM CTPyK- 
TYP H3 3epeH KBaplleBoro MecKa C Me- 
HHCKaMU HW TOHKHMH TpocioHKaMH BO- 
Wbl, KOTOPbIe 3aTPYAHAIOT Mpollecc us 


YACNbH. NOBeEpXH., M2/r 


ConepxKanHe 
*KULKOcCTH, «Me 


Ha 25 r KBapua| BOfa | alleToH | cnupT | GeH30u 


Beyxyro 19 19 19 19 M@JIbUCHHA. 
te in om s M3 flaHHbix, mpeqcTaBJeHHErx” He 
0.3 52 43 | 44 44 puc. 1 u 2, cmenyer, uTO H3Me_b4eHHE 
fee — 56 62 | 59 KBaplla B alleTOHe, STHJIOBOM CHHpTe k 
a a3" [Ou anaad 6eH307e (n I 
7 a sl ecoelal ("pH ycNoBHH esarperallHy 


HM C YYeTOM MIpHpocta yAeIbHOH NOBepx- 
HOCTH 3a€ BDeMA JOMOWIa) CTOJIb xe 
apPeKTHBHO, KaK HW H3MeJIbYeHHe B BOse, a HalM4yMe arperaToB He BAUSeT Hé 
sToT mpotece. JfelicTBue Jake MasbIX JOOaBOK STHX BEeCcTB (He BBILIe MOHO 
Ci0H K KOHILY ANCneprMpoBaHvA) BO MHOrOM MOO6HO jelcTBHIO OGAaBOE 
Bomb! (Ta. 2). JJaHHpie Ta6sMubI NoKa3bIBaloT, ¥TO YBeJIHYeHHe YeJIb 
HOM NOBepXHOCTH MIpH AMcMeprupoBaHuH c LO6aBKaMuU alleToua, cnupta u 6ex 
30J1a H€JIb3A OTHECTH 3a CUeT 3arpASHCHHA UX APYFMMM BeLIeCTBaMH H, B WACT. 
HOCTH, BOLOH. B MpoTHBHOM cilyyae creqOBa0 Obl NpemNoOKUTH, HallpHMep 
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Mune B 6eH30ue, NPHMMeHABIUeMCA B Hallux oMbiTax, Jo 30% Bonb. Ha 


MOM ese KOMHYeCTBO B HEM BOALI H MpOuNX MpUMeceli 3aBeOMO He MpeBbI- 
wIO JOMeH Mmpoweuta. 

OguHakoBas (B npesenax omM60K onbITa) addbeKTHBHOCTb AMcHeprupoBaHHa 
aplla B alleToHe, CNupTe, Bose H OeH30JI€ HAXOANTCA B MOJIHOM COOTBeETCTBHH 
KapTHHOH afCOpOMMOHHOTO NOHMKCHHA MPOUHOCTH, COracHO_ KOTOpOH crTe- 
Hb MOHH2KCHHA MIPOUHOCTH TBePJbIX Te B 
AJIKUX CpefaX MPH MpOunx paBHbIX ycuJo- m/e 6 
AX ONpeleAeTcCH YMeHbINeHHeM BeJH- 

HbI HX Mexda3HOrTO MOBepXHOCTHOrO 

TaxeHua (!8). JlefcrBuTesIbHO H3BeCTHO 60 5 
17,19) uTO TeNJIOThI CMauHBaHHA 

'EMHE3EMa BOJOH, OCH30JIOM, alLeTOHOM 

STHJIOBbIM CIHPTOM He CJIMUIKOM CHJIb- 

) pasIMUaOTCA MEY coGoil. 40 

J1o6aBkH K KBaplUleBOMY TeCKY MaJIBIX oo 
JIHYUCCTB TPHSTAHONaMHHAa, Kak 3TO 
HO u3 pue. 4, TakxKe MPHBOAAT K MHO- 
KpaTHOMY yBeNHYeHHIO 9d@eKTHBHOCTH 2 
cneprupoBaHua. C mpyrok cTopoHn, 
6aBKH OJICEHHOBOH KHCJIOTbI HH Napa- 

[Ha, TeMJlIOTa CMa4YHBaHHA KBaplla KOTO- 

IMH CPaBHHTeJIbHO HH3Ka, JaloT OTHO- , 
TeJIbHO MeHbuIHe 3dpdexTpr. "BO Bcex 4 10 20 mun 
aX cJIyYatX UMeeT MeCTO cJIMMaHHe 

CTHIL, KOTOPOe CHHMaeTCA KpaTKOBpe- Puc. 4. [ucneprupopaHne’ KBaplesoro 
‘HHbIM TIOMOJIOM Cc BOJOH. mecKka aie tetera net One 

Hecnenosannue 8 naniok paGove ap. Szettonolixrcsors 1 napaivina, J © 
‘HHA = CBONCTBeCHHbI HE TOJIbKO KBaplly, 8, 5 wu 6—coorsetctBeHHo c 0,16; 
), KaK NOKA3bIBalOT Hall ONMbITbI, OHH B- 0,82 u 1,2% TpHaTaHOMaMUHa C 7e3- 
3HOH Mepe MpHcyllM TakHM TBepgbIM arperauueli, 2—c 1% onentowoll kucnoTbr 
JiaM, KaK KOPyH] H KaJIbILHT, ¥TO TIpH- eataprce eae cer le Si 
eT MOJIYYCHHbIM Pe3YJIbTaTaM 3HAUHTEJIb- 
yo OOuiHOcTb. B oTmMune OT NpHBeeHx- 

IX BbIIMe JaHHbIX, MelicTBHe TPH3ITAHOMAMHHAa H OJICMHOBOH KHCJIOTHI /mpK 
ICNeprHpOBaHHH KaJIbUWTa OKa3alOCb 3HaUHTeCJIbHO CHJIbHee elicTBHA JO- 
BOK BOJ[bI, UTO CBA3AHO C 3A€MeETHO MEHbIUIEH THAPOMUbLHOCTHIO KaJIbIHTa. 


St A 


Bcecow3Hbl Hay dHO-HCCIeOBaTebCKHM Ticetynnso 
HHCTHTYT TOHKOTO H3MeJIbYeHHA EIN NS, 
AkaJeMHH CTpoHTembcTBa H apxuTeKTypbl CCCP 
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A. 5. FYPEBAY 


O HADKHEKAMEHHOYPOJIBHbIX OTJIOKEHUAX | 
BEJIFOPOA-OBOAHCKOFO PAMOHA 


(I1pedcmaezeno axademuxom JI. B. Haauexunoim 21 III 1959) | 


2 . | 
Besropox-O6osnckuli paliow pacnosoxKeH B toro-3alaqHou YacTH Teppu 


topnH Kypckol MarHuTHOH aHoMasimH (KMA) Ha naomanu BesroposcKore 
2KeesopyAHoro paiioHa. Hy»kHeKaMeCHHOYTOJIbHbIe OTOXKeHNA Pahoa OT, 
KPbITbI TOHCKOBLIM OypeHHem B 1953 Tr. 

B toxXHOH erO 4aCTH OHH MepeKPbIBaloT 3aJI@XKH XHKEJe3HbIX PY MpoTepo3soa 
a B CeBepHOH H BOCTOUHOH COepKaT YFOJIbHbIe MWacTbl paOoueH MOLHOCTH. 
J[anHoe COoOuWeHHe ABMACTCA Pe3YAbTATOM AeTa/IbHOrO USyYeHHA STUX OTJMO 
*KeHHH aBTOPOM B TeyeHHe 1956—1958 rr. | 

HwkHuii KapOoH MmpescTaBJieH OTJIOX%KeCHHAMH BH3eHCKOrO Apyca B cocTaBe 
CTaJIMHOFOpcKOrO, TYJIbCKOrO, aJIEKCHHCKOrO, MHXaHJIOBCKOTO HM BeHeBCKOTC 
TOPH3OHTOB,; a B 1O%KHOM YacTH palOHa, KpOMe TOrO, cepmyxoBckoro NOLb 
apyca. SasieraioT OHH Ha pa3MBITOH, CH.IbHO pacuIeHeHHOM MOBepXHOCTH JO: 
keMOpHiickoro (byHAaMeHTa, MepeKpbiBaroTCA OCaKaMH Me€30-KaHHO30A MOLL, 
HocTbio 290—470 m. B cTpyKTYPHOM OTHOLICHHH OTJIOXKCHHA HUMKHEFO KapOoHE 
cularaioT ceBepHbi Oopt J[HenposcKo-JJoHewKOH BNaHHb!, NOOrO NafaA NoJ 
yruiom 20—35’ Ha toro-3anaq. 

CraJIMHOrOopcKHH TOPH30HT pa3BHT BO BMaHHax [peBHero pesmbeda KpH: 
cTaslwiMYecKoro (yHaMeHTa B CeBepHOH yacTH palioHa. OH CIOKeH KOMIVJICK 
COM KOHTHHEHTAJIbHbIX (O3CPHO-OOJIOTHBIX, AJIJIIOBHaJIbHbIX, J[@bTOBbIX) 1 
MIpPHOpexKHO-MOPCKHX MeJIKOBOMHBIX (JlaryH H 3aJIMBOB) OTJO%KeHHH. B pas 
pese e€rO JOBOJIbHO OTYeTJIHBO BbIJeAIOTCA TPH WHKJa CeHMeHTAaLLHH. 

Pa3pe3 nepBoro WHKJIa CHH3Y BBepxX MpecTaBuieH: 

1. BropwuHbIMH KaOJIMHaMH, aJJIKOBHaJIbHbIMH MeCKaMH C eHHHUHBIMI 
TOHKHMH (0,1 M) mpocnoAMu rpaBeulHTa, aIeBPHTaMM HM CHJIbHO aJle@BPHTHCTbIME 
rJIMHaMH MOULHOCTbIO 0 7—8 M. 

2. CeerTuibIMH CYXaPpHbIMH H CePbIMH X%KHPHbIMM OFHeyNOPHbIMH PaMHaMH FE 
YIIMCTBIMH TIMHaMH, K KOTOPbIM MpHypoueH MacT Oyporo yraa (naact I 
moulHOocThiO 0,80—2,60 m. IIlnacr umeet co>KHOe cTpoeHHe HW 3HAYHTe/IbHYK 
{15—50%) 30mbHocTb. Mouguocth ero 2—4 m. 

3. CepbiMH JICHTOUHOCOMCTHIMA CJIOQMCTHIMA TIMHaMH C paCTHTebHBIMI 
OcTaTKaMH MO HaC/IOCHHIO WH OAHOPOAHbIMH C/laHIeBaTbIMH TMHaMH C KOHKpe 
WHAMM CHepuTa WM ApaMM PaKOBHH MIOXOH coxpaHHocTu. MowHoctTb mac: 
4—9 M. 

BropoH WHKI HayMHaeTcaA JIM6OO aJJIOBHaIbHbIMH TecKaMH MW aJieBpHTaMH 
JIM6O cpa3y OFHeyNOPHbIMH TVIMHaMH, 3aKJNOUAIOWLMMH YroOubHbIii mac 
(naact 11) caoxkHOro cTpoeHuA MoUHOCcTHIO 0,70—2,50 mM c 30abHOCTBIO 12— 
48%. TlokpprBaiouad yrovib Mauka JICHTOYHOCONCTHIX H CaHUeBaTHIxX TH 
umMeeT MouHOcTb 9—10 mM. OOulaaA MouLHOcTb BTOporo WHKNa mocTuraet 15 M 

Tpetui Wak uMeeT cOKpallleHHyto MOUWHOCTh (2—7 m). K Hemy IpHypo 
ueHb! 1—2 JIMH30BHQHbIX YFOJbHbIX Mpocioa MomHoctbio 0,1—1,15 1 
(muiact Il), samemjatoujuxcad MO MpocTHpaHuio YrvIMCTHIMH TaMHaMM M caaH 
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MH. SaBepmaeT paspe3 WHKa Mauka JICHTOUHOCOHCTEIX HM CJIaHIUeBaTBIX, 
CTO KapOOHATHbIX [JIMH MOULHOCTbIO JO 3 M. 

B cnopoBoM KOMIivlekce onucaHHoH TonuM K. HM. Uxocopoht onpexesensi 
newyroulMe HanvOo/lee pacmpocTpaHeHHble Bub: Euryzonotriletes trivialis 
aum., Hymenozonotriletes pusillus (Lbr) Naum., Stenozonotriletes lite- 
tus (Waltz) Naum., Trematozonotriletes punctatus Naum., T. crassipteris 
aum., T. vilgaris Naum. u Ap. Stor Kommulekc XapakTepeH JIA cTa/lMHOrop- 
Koro ropH3oHta [Joymockosuoro Gaccelina u ero aHasloroB Ha PyccKoli nuar- 
opMe. 

BepxHAA paula cTasMHOropcKOrO FOpH30HTa YCJIOBHO MpOBOANTCA 0 
JOLUBe MepBOrO CHH3Y CJIOA H3BeCTHAKA, CoOmepxKalllero KOMMIeKc (~bopaMuHH- 
ep TyJIbcKOrO OOIHKa. 

OOulaA MOWIHOCTb CTaJIHHOrOpcKuxX cloeR focTuraer 35 M. 

TyJIbCKHM POPH30HT CJIO%KECH MPCHMYULECTBeEHHO MpHOpexKHO-MOPCKHMH Tiec- 
HO-aJICBPHTOBO-FJIMHHCTbIMH TOposaMH uM MpocmoAMH M3BecTHAKOB. Uuncui0 
O€B H3BECTHAKOB KOJIeOuleTCA OT 4 WO 6, HX MOLHOCTH oT 0,3 nO 4 M. B Tyvib- 
MX OTJIO*KeHHAX BcTpeyeHO oT | AO 3 NpocmoeB Oyporo yraA MOLLHOCTbIO 
,1—0,4 m. Cpequ TeppureHHbIX Mopogx mpeoOsaqaioT TOHKOCONCTHIe U 
NaHUeBaTble, YacCTO KapOOHaTHbIe TVIMHbI C OYCHb PeAKHMH PaCTHTEJIbHbIMH 
cTatKkaMu, OOJIOMKaMH UM LeubIMM PaKOBHHaMH OpaxHonof, nejelunog, 
jacTponog. 

HM3pecTHAKH OpraHOreHHbIe WM OPraHOreHHO-OGJOMOUHBIe, B 3HAYHTebHON 
TENeHH [TJIMHHCTbIe, YaCTO MECJIKOJETPHTYCOBbIe, C 2JIEMCEHTaMH LOPH3OHTAaJIb- 
OH CJIOHCTOCTH, OOHJIbHbIMH JMCTCMOBbIMH MOBepXHOCTAMH, HHOrga c G6pek- 
WeBUAHOH TeKcTypoH. B u3sBectHakax E. B. MomMunou onpeyxeneHa Oorataa 
ayHa cpopamuHudep, cpequ Hux Endothyra crassa var. compressa Raus. et 
deitl., E. prisca Raus. et Reitl., E. similis Raus. et Reitl., E. convexa Raus., 
irchaediscus Karreri Brady, Eostaffella mediocris var. brevuscula Gan., 
Jalaeotextularia longiseptata, Kotroppie JJ. M. Pay3ep-UepHoycosa (°) cun- 
aeT Hau6o.1ee THNMYHbIMM [VIA TYJIbCKOTO FOPH30HTa 10x%*KHOFO Kpbiia Tloz- 
(OCKOBHOrO GacceliHa. MHTepecHO OTMETHTb, YTO BUAbI, BCTPeualOllHecaA B CHH- 
POHHMYHbIX OTJIOXKeHHAX 30HbI Civ. J[HenposcKo-J[oHeuKoH BnaguHp (%), 
, Besropoy-O6osHCKOM paHoHe eCJMHHYHBI. 

BepxHad rpaHulla FTOpH30HTa MpOBOANTCA aBTOPOM MO nNosomBe mMiacta 
3BeCTHAKA, COfep»xKalllero aJIeKCHHCKHH KOMMIeKc (opamMuHudep. MoulHoctb 
YIbCKHX OTJIOXKEHHH KOeONeTCA OT 4 0 27 M, a Ha NOMHATHAX CbyHameHta 
-}ORKHOH YacTH paHOHa OHH BbIKJIMHHBalIOTCA MOJIHOCTHIO. 

ANe@KCHHCKHA TOPH3OHT MpescTaBJieH MpeHMYyLLeCTBeHHO MOPCKHMH OTJIO- 
<eHUAMH. B pa3spese BO3pacTaeT PO/b H3BeECTHAKOB (cBbIlUe 70%), a TeppH- 
CHHbBIE OCaKH MpesCTaBJIeHbI B OCHOBHOM CJiaHUeBaTbIMH HW JICHTOUHOCJIOH- 
TbIMH TJIMHaMHM WH pexke aleBputamuH. H3BecTHAKH MaCCHBHbIe, OAHOPODHbIe, 
KPbITOSEPHHCTHIE BO CpeAHE3CPHUCTHIX, B OTACIbHbIX MPOCJIOAX acbaHHTOBBIe, 
OCHOBaHHH CJIOeB, KaK MpaBuslo, Oomee TIMHUCTbIC, YaCTO MeJIKOJeTPUTYCO- 
Ble, C Mapa JIebHOBOMOKHUCTOH TeKcTypoH. [lo cocTraBy H3BeCTHAKH (opamu- 
udepoBple, BOOpocseBo-cpopaMHHHepoBble, MUIAaHKOBO-KpHHOMAHO-dopa- 
|MHU@epoBble. 

B toxKHOH YaCTH paiOHAa MOULHOCTb H3BeCTHAKOB H€CKOJIbKO BO3pacTaeT, 
YHCJIO H MOLULHOCTb aJi@BPHTOBO-FJIMHUCTHIX MpOc/OeB COKpallaeTca. 

B ormoxKeHHAX TOPH3OHTA BCTPeyeHO JO TPeX yrOJIbHbIX muacToB. Tlocaen- 
Me JOCTHraloT B OTJCbHBIX CJTyYaaxX MoUHOcTH 1,3 M, HO BecbMa HeycTOH- 
MBbI HM BbIKJIMHHBaIOTCA Ha PaCCTOAHHH MePBbIX COTCH METPOB. 

V3 oTioxKeHui ropuH30HTa onpeyeseHa culezyoulan dbayHa: OpaxMonogpl 
iigantoproductus cf. sinuatus Sar., Echinoconchus punctatus Mart., Cho- 
etes cf. papilionacea Phill., Athyris sp. u ap. (onpegesenus I]. JoHakoso#); 
oqopocau Calcifolium okense Schwez. et Bir., C. punctatum Masl.; dopa- 
MHMdeppr Archaediscus moelleri var. gigas Raus., A. operosus Schlyk, 
‘ostaffella ikensis Viss., E. mosquensis var. acuta Raus., E. proikensis 
‘aus., E. parva var. schamordini Raus., Endothyra crassa var. crassa Raus., 
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Parastaffela propinqua var. angulata Raus., Monotaxis cf. karreri var. fra 
gilis Raus. u ap. (onpeyenenus E. B. Domuxoh). 

IlpupemenHad accolnalun dopamuundep, a Take HaxolKa Gigantopre 
ductus sinuatus nNo3BosI0T YBepeHHO CONOCTABJATb ONHCAHHbIe OTJOKEHH 
¢ aJICKCHHCKHM ropH30HTOM [TlogymocKoBHoro OaccelHa. ' 

Tlospienne Bogopocuie Calcifolium, xapakTepHbIX JIA OKCKUX OTJIOXK 
Hull, TakxKe MOLTBEP%KLaeT STOT BHIBOL. B OTMHUNE OT TYJIbCKOTO BPeMeH, 
MpUBeLeHHbIe BpILe BULLI PopaMuHudep WHPOKO pasBUTbI Kak B TloMMOCKOE 
HOM 6acceliHe, Tak u B J[HenpoBcKo-JJoHeykoH BnaguHe uM II]punatckom Mpc 
rH6e (°). \ 

BepxHasd rpaHuila aleKCHHCKOTO FOpH3OHTa MpPOBORHTCA NO KpOBse MIk 
HHCTOFO, pexe aleBPHTOBOTO MpoOcJiOA, 3aJleraiolllerO B NOUBe H3BECTHAKa, C 
ylepxkatero KOMMIeKc (bopamuHudep MuXaiimoBcKoro BpemMeHH. MomiHocT 
aJICKCHHCKUX OTJIOKeHHH Y—22 M. 

B oTvioxKeHHAX MHXaiiJIOBCKOFO FOPH3OHTa H3BECTHAKH Takxe mpeoOMalator 
OcOGeCHHO B HH>KHeH NoOOBHHe pa3spe3a. B BepxHeH YacTH pa3spe3a OHH 3Hau 
T@IbHO MePeKPHCTAaJIM3OBaHbI MH OKPe€MHEHbI, M3peyKa BCTpeyaoTcA «CTH 
MapHeBbIe> H3BECTHAKH MOLLHOCTbIO JO 0,3 M. Cpegu TeppHreHHbIX MOpoy pas 
BHTbI MOPCKHe H 3aJIMBHO-JIaryHHble€ ClaHWeBaTbI€ TVIHHbI C OOKJIbHOW ayHo: 
O6paxHOnog, NeelHMOA, TOMOBOHOTHX, TPHJIOOHTOB, TacTponoy c e€AMHHUHBIM: 
mpocioamu (0,2—0,3 M MouLHOCTH) ryMYyCOBO-CanponesleBbIX H CanpOMeJieBbl 
claHues. YH OTCYTCTBYIOT. 

M3 oTmoxKeHuli ropH30HTa ompeyeneHa clenyromlan cdbayHa: OpaxHonodt 
Semiplanus cf. semiplanus Schwez., Gigantoproductus cf. giganteus Mart. 
Echinoconchus cf. punctatus Mart., Marginifera praecursor M.-W. u gp. 
cbopamunndeppt Monotaxis gibba (Moeller) — uactpie, Endothyra crassa vat 
sphaerica Raus. et Reitl., Eostaffella ikensis Viss—uactpe, E. parva vat 
Schamordini Raus., Bradyina rotula Eichw., Quasiendothyra ucrainie; 
Brazn., Paleotextularia consobrina Lip., Samarina operculata Raus. e 
Reitl. u gp.; Bogopocau Calcifolium okense Schwez., C. punctatum Mas] 

Bonopocsm O6UJIbHbI H B HEKOTOPHIX MPOCJOAX HSBECTHAKOB ABJIAIOTCA M0 
ponooOpasyrouluMn. Tlosssenve B KommuieKce (bopamuHHdep Endothyra crass, 
var. sphaerica, Samarina operculata, uactpre Eostaffella ikensis u Monotaxi 
gibba, o6ubHaa dopa Calcifolium u, B HeKoTOpol Mepe, HamMuMe «cTHTMa 
PHEBLIX» H3BECTHAKOB MO3BOJIAIOT YBEPeCHHO CONOCTABAATb OMHMCaHHbIe Bb 
OTJIOMKCHHA C MHXAHJIOBCKUM ropH3s0HToM TloxmMockoBHoro Gaccelina. 

BepxHad rpanutla ropus0HTa NPOBOAHTCA aBTOPOM BeCbMa YCJIOBHO TIO MO 
HOWBe NayKH W3BECTHAKOB, HHXKE KOTOPOH MOBCeMECTHO pacmpocTpaHeH CO: 
CaHWeBaTOH JaryHHOH TvIMHbI MOWHOcTbHIO 1—5 mM. 

MowHocTbh MHXaHJIOBCKHX OTMOXKeHHH paliona 20—33 m. 

BeHeBcKHH TOPH3OHT CJIOX%KeH TOJILEH CMIOMHbIX S3HAUHTebHO TepeKpH 
CTaJIJIM3OBaHHbIX OPraHOreHHbIX H OPfaHOreHHO-OGJIOMOUHBIX H3BeECTHAKOB. Ve 
BeCTHAKH CHJIbHO OKP€MHEHBI, a B CEBEPHOM YacTH palioHa BpIILeOUeHLI H 3e 
KapCTOBaHbl, YTO CO3aeT BHAMMOCTb OOCAHCHHA BCHEBCKHX OTJIOXKeCHHM MaKpC 
a MuKpodayHon. M3 Tom“ usBecTHAKOB Ompegesenni Striatifera striata (Fish 
u Echinoconchus elegans M’Coy, xapakrepHpie Jit MUxXaliJIOBCKO-BeHeBCKH 
oTmoxKeHHH Tloqmockosps. Wupokoe pasBuTue Hapsgy co cTapbIMH BHaM 
dbopamunndep Archaediscus parvus Raus. u Endothyra crassa var. sphaeric 
Raus., XapakTepHbIxX JIA BEHEBCKUX c0eB TloqmMocKoBHOrO OacceliHa, HU CxO} 
CTBO HX JIMTOMOFMYECKOTO COCTaBa MO3BOJIA€T OTHECTH TOMY CMJOWHBIX HE 
BeCTHAKOB K BeHEBCKOMY TopH3o0HTy. B ceBepHow yacTH paloHa MOLIHOCTH Be 
HEBCKHX H3BeCTHAKOB, COXPaHHBIMXCA OT pa3sMmblBa, ocTturaer 10—15 1 
B IOXKHOH YaCTH TpaHulla UX C BBILeMeKAULMMH CePpNyYXOBCKHMH OTJIOKeHHAM 
MPOXOMMT BHYTPH KapOOHATHOH TOMULH BepXHerO BU3e H TOUHO He ycTaHOBJeH: 

€PMYXOBCKHE OTJIOKCHHA PaCNPOCTPaHEeHbI B 1OKHOH uacTH paliona. Ox 
CJIOXKCHbI CH/JIbHO OKPCMHEHHBIMH TOJICTOCJIOMCTHIMM H3BeECTHAKAMH, Gowlee PIII 
HUCTBIMH, YM BeHeBcKHe. H3peqka BeTpeyaloTcaA MpOciOH NOMOMUTH3HpOBal 
HbIX H3BECTHAKOB. 


1076 


@Mayua G6paxuonog (Buxtonia cf. scabricula Mart., Gigantoproductus gi- 
anteiformis Liss., Spirifer cf. botscharovensis Semich) xapakrepHa fuia cep- 
YXOBCKUX OTIO%*KeHHH TloqMocKOBbA HM WeHTPaJIbHbIX OONacTel PyccKkou muat- 
opMpl. MoulHocTb cepmyXoOBckoro NoxbApyca mpeqnomoxKUTebHO JOCTH- 
aeT 40 mM. O6ulad MOULHOCTb HH2XKHEKAMCHHOYPOJIbHBIX OTJIOXKeHUH paliona 
pespiuaet 170 mM. 

Ilo muromoruyeckomy cocTaBy, XapakTepy yrvieHocHocTu u dayHe OHH 
@€CbMa CXOJHbI C CHHXPOHHUHbIMH OTVIO%KeHHAMH IloqmMocKoBHOrO OacceliHa. 
TO CXONCTBO OCOGeHHO BEIHKO JWIA OTJOXKeHHH ACHONOJAHCKOFO NOAbApyca 
I3JleCb OUCHb GOJIM3KH JaxKe MOLLHOCTH); B TO Ke BpeMA, HaOslOJaeTcA Oovbluoe 
TMUHe HX OT OMHOBO3PACTHbIX OTIOKeHHH J[HenposcKo-]loHeuKOH BnaguHbl. 
aKOHOMepeH BbIBO O MpAMOHM, HeMocpegxcTBeHHOH cBa3H Besropogy-O6osn- 
Koro paiiona u IlogmockoBba B ACHONOJAHCKOe BpeMA, NOATBeEpKMaeMbli Ha- 
KOAKOM OCTaHIOB CTaJIMHOrOpCKHX OTVJO%KeHHH B pakone J[muTpueBa-JIbros- 
Koro u Tuna (°,4), 4 O BéCbMa OrpaHHYeHHOM CBA3H, a MOXKET ObiTb, H MO/IHOM 
TCYTCTBHH TaKOBOt Cc HwxKHeBU3elickoH J]HenposcKo-JJonel|KoH BnaQMHOH. 
MpOKOe pasBuTHe CpesHeEBU3ZeHCKOM TpaHCcrpeccuu MO BCeH TeppHTOpHH MVaT- 
OpMbl MpuBesO K HeMmocpeACTBEHHOMY COCHHEHHIO MOPA IeHTPaJIbHbIX ee 
O6nacteli un J[HenposcKo-JloneuKoh BNaQWHbI WM yYCTaHOBJeHHIO OLHOOOpPasHbIx 
cNoBui Ha OOWMpHOH TeppuTopuu Esponelickol yactu CCCP. 


JlaOopaTopiia reonorHu yraa Toctynuso 
Akaflemun uayK CCCP 18 III 1959 
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TFEOJIOTH A 


A. WH. HBAHOB u JI. TI. MMPOKHUKOB 


BO3PACT WEJIOUHO-YJIbTPAOCHOBHbIX BY JIKAHOFEHHbIX 
OBPASOBAHWMM CEBEPA CHBHPCKON TJIAT®OPMbI 


(ITpedcmaeneno axademuxom JI. B. Haauexunoim 20 IV 1959) 


B 1956 r. A. H. Vsanos B patione HuKHero TeyeHHA p. Kotyl ycraHosBuu, 
YTO LIMPOKO pacnpocTpaHeHHble 3JeCb LLeJIOUHO-yJIbTpaOCHOBHbie BYJIKaHO- 
reHHble OOPasOBaHHA Pa3BHTbl B pa3sJIMYHbIX YacTAX Pa3spe3a NepMO-Tpuaco- 
BOrO TePPHreHHO-BYJIKaHOreHHOrO KOMIMWVIe€KCa, COCTOAUerO H3 Tpex CBU 
(cHHu3y BBepx): KoTyHcKoH (moulHocTbIO 190 Mo), noTOKOlickol (MOLHOCTBIO 
170 M) uM apbl->KaHrcKOH (MOULHOCTbIO 250 M). 

Cample 2peBHue “3 3THX OOPa3s0BaHHH MpecTaBJIeHb! TyPaMH U saJleralor 
B OCHOBaHHH @JIOpHCTHYeCKH OXapaKTePH30BaHHbIX HH2KHENePMCKHX YIJIeHOCc- 
HbIX OTJIOMKEHUH KOTYHcKoH cBuTb! (!). MouHocTh Ty@oB He Ooviee 5 M. | 

CnegyiouluMH 0 BpeMeHH (OpMHPOBaHHA ABJAIOTCH BYysKAHOFeHHble Mo- 
pOAbl NOTOKOHCKOH CBUTHI, 3auleraioulMe B 250 M BbIlUe TyPOB HW NepeKpbIBalo- 
WHX HX NecuaHHKOB KOTYHCKOH CBUTHI. | 

[lorokolickas CBUTa, JlexKalllad CoriacHO Ha KOTYHCKOH, COCTOHT MpeumMy- 
UL€CTBEHHO H3 OJIMTOMHKTOBbIX MeCUaHHKOB, YepeNYIOULNXCA B CpelHel u Bepx- 
HeH “aCcTAX pa3pe3a C JaBaMM IeJIOUHbIX Oa3aJibTOHLOB, TyPonecuaHHkaMu 
H TypPputTamu. Cpelu saB pa3smMyaloTcA JHMOYPIUTbI, ABFUTHTbI, MesaHOKPaTO- 
BbI€ HeMeJIHHOBbIC OasaJIbTbl, MCJIMJIMTOBbIe Oa3aJIbTbl WH HHOra NMHKPHTOBbIe 
nop@uputTel. OHH 3ayieratoT cpefqW mecuaHvKOB OObINHO B Buse nayeK u3 4—5 
MOKPOBOB, H3peqKa B Bue OMMHOUHBIX NOKpoBoB. B Tex u Apyrux cayyaax 
JaBbl HE BbIJepXKHBaIOTCA MO MpOCTHPaHHlO, CMe€HAACb NecuaHHKaMH, Ty@o- 
mecuaHukKamMu HW Tyddputamu. B necuannkax cojepxKaTcA peykKHe mpocon ap- 
PHJVJIMTOB H eXMHMYHbIe MasioMomHble (0,2—0,3 M) MviacTbl KaMeHHOTO yruia. 
MoulHocTb OTJeJIbHbIX NOKPOBOB JiaB 4—12 M, MOIHOCTb mpocoeB u nayeK 
Typos u Tyddputos 0,5—4,0 m. 

BepXaX pa3pe3a MOTOKOHCKOl CBHTbI 3asleraeT TydduTOBaA Mauka, 
MOWHOCTb KOTOpOH kowleOsleTca oT 0,3 To 25 M, uTO O6ycNOBeHO pasMUHOH 
CTENeCHbIO NMOCJeLyIOUlerO Pa3MbIBa €€ Ha Pa3HbIX yuacTKaXx. 

OOulad MOULHOCTh BYJIKAHOreHHBIX OOpas0BaHHli STOH CBHTLI CcocTaBseT 
50 M. 

B mecuanukax BepxHelt YacTH pa3pe3a MOTOKOMCKOH CBUTHT, yepeytOulnxCcA 
C JaBaMu, OOHApyKeHbI OCTaTKH (plopbl, cpenu KoToppIx H. A. ILpeqon ompe- 
qemu Noeggerathiopsis aequalis (Goepp.) Zal. u N. incisa Neub., spusio- 
ulHeCA XapaKTepHBIMH JVI BepXHeH NepMu CwOupcKoH naathopmpl (nensat- 
KHHCKaad CBuTa) H Talimblpa (MaKapeBHuCckO-OpaxXKHHKOBCKad CBUTa H ee aHa- 
JIOrH). 

Apbl-DKaHTcKaa CBHTa, MpelcTaBsIeHHad TiaBHBIM o00pa30M NOKpOBaMH JaB 
WLEIOUHbIX Oa3a/IbTOHOB, 3aleraeT C Pa3MbIBOM HM MHOrMa C HeOONbIHM yrJ1o- 
BbIM H€COracHeM Ha OTJIOKeHHAX MOTOKOHCKOH (Pz) wu KoTyficKoli (P,) cBuT. 

B pe3Ko NOJYHHEHHOM KOJINYeCTBe Cpe AaB apbl-KaHrcKOll CBUTHI IIpu- 
CyTCTByIOT mpocio“ Typos u TyppuToB MouHocTbIo oT 0,5—1,5 yo 4,0 m. Mom 
HOCTb OTJCJIbHBIX MOKPOBOB JJaB B Hel KOweOuleTCA B npefenax 3—15 M, JO- 
cTHrad B C]MHHYHBIX cyyanx 30—40 mM. 


B 1956 r. A. H. Manos, ucxogs ua CTpaTHrpatuyeckoro NOMOXKeHUA apbl- 
SKAHICKOM CBUTbI MH CONOCTaBNEHUA €e C BYJIKAHOreHHBIMH COpas0BaHHamn Hop- 
BUKCKOrO pahoHa wu Sanaguoro Talimbipa, oTHec STY CBHTY mpe_nomoxKH- 
eJIbHO K HHKHeMy Tpnacy. Ilo3xKe A. M. NonpKun (°) yamen BO3MO%KHbIM BBI- 
Ka3aTbCA 3a BePXHEN€PMCKHH BOSPaCT LeOYHO-yJIbTPacCHOBHbIX Sq (by3H- 
OB STOH CBHTbI, OMMPaACb UCKJIOUNTEIbHO Ha (pallMa/IbHbIe COOTHOWWeEHHA UX 
| OasabTOBbIMH T)damMuH npaBcOospcKolh uM KaaaxcKOli CBHT, KOTOpbIe OH 
quTaeT BepXHenepMCKuMH. IIpusorrmpie MH. WM. TlompKunbim B c6ccHOBaHNe 
ePpXHENe€PMCKOTO BO3pacTa NpaBcOospcKOoH uM KasnvlaxXcKOH CBUT CnOpoBo- 
bIWIbUEBbIe KOMMI€KCb! BbIZeeHbl H3 COpasiOB, B3ATLIX B Pa3/IMYHBIX MYHK- 
AX, S3HAUYHTEIbHO yayeHHbIxX (oT 80 Ao 280 kM) oT OnM%KALWINX BbIXOZOB Scp- 
Y3HBOB apbl-JDKaHICKOH CBHTbI. OTH CNOPOBO-NbIIbUeBbIe KCMMJICKCbI NO 3a- 
wuOUeHHIO M3y4YaBlUNx UX A. A. JiicOep (7) uw A. ®. J[nOnep (°), ne apasiotca 
DKECTBEHHBIMH HW THMMYHbIMH JIA BepXHeH NePMH, a JMWb UMEIOT CXOJCTBO 
BepXHENe€PMCKHMH, HHOFla yKa3blEaA Ha HM KHICIO MepMb (4). TlogcOuas pas- 
PCYMBOCTh NMaNHHOJOrHYeCKHX JaHHbIX, MO HalUeMy MHEHHIO, MOTa ObITb 
I3BaHa OObCAHHEHHEM Pa3HOBO3PaCTHbIX TYQOBbIX OOpa30BaHuli B OfHY 
HTY. 

B1958 r. A. MH. Mpanosp uf. B. Munamesa npv npopeyqennu reomornueckux 
CCMeMOBaHHH Ha sieBoOepexkbe HM>KHerO TeyeHuA p. Kory cOnapyxuiu 
pe ByJIKaHOreHHbIX OOpas0BaHHH apbi-AKaHICKOH CBUTbI OCTaTKH cbuONOL. 
e3yJIbTaTbl H3SYYeHHA MOceHUX, mpoBexeHHble JI. I]. IITupoxwxnHuKoBbim, Ha- 
AMY C MOJYYCHHbIMH JONOJIHUTeEIbHBIMA JaHHbIMM O CTPOeCHHH apbl-J>KaHr- 
KOH CBUTbI H B3aHMOOTHOIIe€HHH ee C KaavlaxXCKOH CBUTOH uM C HMKeexKa- 
(MMH OTJIOXKEHHAMH, MNOSBOJIMJIM WHave PelIMTb BOMpOcC O BO3pacTe STUX 
BHT. 

Ulenouno-ybTpaocHoBHble sddy3uBbl apbl-TKaHrCKOH CBUTbI WM pa3sBUTble 
eBepHee OCHOBHbIe TYPOreHHbIe NOPOLbI KaAsaXCKOH CBUTHI 3asleralwoT Ha pa3- 
ITOH MOBEPXHOCTH BePXHENepMCKHX H MHOFa HWIKHEMEPMCKHX OTJOMKEeHHH. 
la ceBepe OO1aCTH pa3BUTHA WeOUHO-ybTPaOCHOBHbIX JlaB apbl-22KaHrcKow 
BHTb] HAMM HaOlOfasiocb YepeNOBaHhe UWEOUHbIX Oa3asIbTONDOB MH 6a3aJbTO- 
BIX Ty(OB, UTO NOATBepxaeT npegnosoxwenne E. JI. Byraxozon u A. VW. Wons- 
wHa (°) O CHHXPOHHOCTH YKa3aHHbIX OOpa30BaHuH apbl-2KaHTCKOM u Kas- 
aXCKOH CBHT. 

Tlonoxkenve dayHucTuyecKH OXapaKTePM30BaHHbIX ILeJIOUHO-yJIBTpaOCCHOB- 
BIX BYJIKAHOFeHHbIX OOPa30BaHHH B paspese apbl-q2KaHTCKOH CBHTbI yCTaHaB- 
MBaeTCA HeMOCpeACTBEHHO B COHAKCHHH, BCKPbIBAaIOUI€EM MOUTH TOJHYIO ee 
OULHOCTb (226 M). Oto C6HarKeHHe pacnoso*KeHO Ha WeBOM Gepery p. Kotyh, 
4 KM HwKe ycTba p. Menperxbel. 

Hwxuve 56 M u3y4eHHOrO 3]eCb paspe3a CJIOXKeHbI NOKPOBAaMH MeJIMJIHTO- 
LIX Oa3aJIbTOB, MCJIMJIMTUTOB H HEeIMHO-MeJIMIUTOBbIX Oa3aJIbTOB MCLLHOCTBIO 
,o—7,0 M KaxKJbIM WH CMHAYHEIMH MpOCJOAMU TYCOB WeOUHbIX 6a3aJIbTOV OB 
omHoctbio 0,3—4,0 M. Sra nmauka mepeKpbiTa aBrHMTHTOBbIM NOKPOBOM MOLI- 
ocTbio 10 mM. 

Benue gameraet 40-MeTpoBad nauka MmceHTOBbIX Oa3aJIbTOHLHBIX Tyo, 
epexOAAlMX yUacCTKaMH B TyO-JlaBbl ABFUTHTOB, MCJIMJIMTOBbIX Oa3aJIbTOB 
M@JIMJIMTOBLIX HedeMHHTOB. B HHxKHEH ee NOJOBHHE BCTPeualOTCA JIMHSbI 
MaJIOMOIHbIe mpocson (2—10 cM) aseBpuTOBHIX Tyq@uTos. 

Ha TydosoH nauKke jexKaT NOMYWeUHbIe NaBbl MeJIMJIMTOBbIX MMKPHTOEbIX 
opduputos * mowHoctTbio 20 mM. B 9STHX 3eJIeEHOBATO-TeEMHO-cepbIX nopowax 
KpalvieHHukH pasMepom I—5 mM .npefcTaBreHb! onMBUYHOM (80—40%) u 
[MHHYHBIMH 3€PHAMH MOHOKJWHHOFO NUpOKCeHa H MeJIMJINTa; OCHOBHAA Macca 
MOXKeHA TEMHO-OYPbIM UJI 3eJIEHOBATbIM XJIOPHTH3MPOBAHHBIM CTeKJOM (25— 
0%) ¢ N = 1,54, menkumu (no 0,1 mm) seficramu Menuuta (25—30%), mu- 
POJIMTaMH MOHOKJIMHHOTO mupoKceHa (S—10%) u 3epHamu (go 0,1 mM) pyaz- 
oro MuHepana (5%). 


* OTu moposbl HOBbIe, AO CHX MOP HUTye He ONMCAaHHEIe. 
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«[loqyuIkH» 9THX J1aB HMeIOT (POPMY MPHMMJIOCHYTHIX SJIMMCOMAOB Pa3sMepe 
1—3 mM no AauHHoli ocu u 0,5—1,0 m no KopotKoH. Hepeqko Mexkyy «noylyu 
KaMu», OCOOCHHO B MOMOUWIBe H KPOBJIe JaHHOrO FOPH3O0HTa, SaJleratoT aJi€BPpI 
TOBbIe 1O MCaMMUTOBbIX Ty(puTb! MouLHOcTHIO 1—25 cm. OHM COCTOAT U3 3epeE 
CHJIbHO XJIOPHTH3HPOBaHHOPO BYJIKaHMYeCKOrO CTeKJIa, MeJIMAMTOBOTO 6a3aJbI 
MH Me@JIMJIMTOBOrO MHKpuTOBOrTO Mopduputa, CUeMeHTHPOBaHHbIX WeO/JIMTaMI 

B | M Bolle NOJOWIBbI WapOBbIX JlaB B TyPPuTax HalijeHs! OcTaTKU PuONC 
Lioestheria aequale Lutk., L. gutta Lutk., Estherites evenkiensis Lutk. 

BOu3H KPOBJM MOAYUIeCUHbIX J1aB B KPACHOBATbIX aJICBPOMeJIHTOBbIX 
asleBpHTOBLIX TydpuTax BcTpeyenbt cbuonogbt Lioestheria aequale Lutk 
L. gutta Lutk, Estherites tungussensis Lutk., E. evenkiensis Lutk. Onucat 
HbIe JlaBbl — IWapOBOro CIOXKeHHA, MO MpOCTHPaHHIO Yepes HECKOJIbKO COTE 
MeTPOB MepeXOAAT B KOHTHHCHTAJIbHbIe, C MACCHBHBbIM CJIO%KeHHeEM, 3PPy3HB 
Toro »Ke cocTaBa. 

Boertexkaune OOpas0BaHuA MpelcTaBJIeHbI YepeyIOWIMMUCA MexKLy cooc 
aBaMH aBrHTUTOB, JIMMOypruToB, HedPeIHHOBbIX H MeJIHJIMTOBbIX Oa3aJIbTC 
MH peqKuMu MasomouHbiMu (0,5—1,0 M) npocioamMu u3 TyPoB u Typurol 
MoulHocTb OTA@bHbIX MOKpoBoB 2—10 M. Odulasd MOUWLHOCTb STO YaCTH paspes 
100 Mm. | 

Boule 6e3 BHAUMOrO HecormacuaA 3ameraioT OasaJIbTOBble JIaBbl KOTOTOKCKC 
CBUTbI, CJlaraiolleii B WaHHOM paiiOHe HU3bI MyTOpaHcKow cepunu (°). | 

IlepeaucaeHHble usIONOLbI OnpekeAIOT BO3PAaCT Ue IOUHO-YbTpaocHol 
HbIX 3>pPy3HBoOB apbl-KaHrcKOH CBUMTbI HW PaBHO Oa3aJIbTOBbIX TyOB Kasxwa! 
CKOM CBUTbI KaK HM*KHeETPHacoBbI. OHH H3BeECTHbI B HHKHEM TpHMace SanaHO! 
Bepxosubsa, mpbica [[BerKopa (Bocrounpiit Tatimprp), Yctb-EnucelcKoro pai 
OHa, B KOpByH¥aHcKoli cBuTe (°) H B OTJOXKeHHAX BeTJy2xKcKOorO Apyca Exp 
melickoH uactu CCCP (?). | 

TakuM o6pa30mM, (bopMupoBaHHe LleOUHO-yJIbTpaOCHOBHbIX MOpoy Ha C 
pepe Cu6upcKol miaTpopMbl mpoucxousIO B Havase HHKHeH MepMU, B KOHL 
BepXHeH MepMH HW B HHKHEM TPpHace.§ 


Hay uHo-HccJleloBaTeJIbCKHH MHCTHTYT IIccrynuno 
reonoruu ApkTuKu 9 IV 1959 
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PEOJIOVH 


WM. H. KPACHJIOBA 


CTPATHIPA®HS KW MEJIEWMNOLbI BEPXHETO CHJIYPA 
WM HW)KHETO JEBOHA CEBEPO-BOCTOUHOLO TPHBAJIXALIbA 


(ITpedcmaeaeno axademuxom H. C. Ilamcxum 25 III 1959) 


Crparurpadua cuypa u feBona Cepepo-Bocroynoro IIpn6anxambs pas- 

adotana H. JI. ByOnnuenxo (*,*) u JI. UW. Kanuyn (°) wa ochope usyuenna 
pexHonon, C IIpHBJIeYeHHeM JaHHbIX NO KOpaJiJaM, TpHOOuTaM, KpHHOMTeAM 
dope. CopeplieHHO HeH3yYeHHbIMH OKa3aJuCb MeeWMNOZbI, BCTpeyalolHeca 
9THX OTJIOMKCHHAX B OOJIbINOM KOJIMYECTBE H OOLIMHO C XOPOIO COXPpaHUBIUIMMCA 
Won. ABTOpoM Oblla CfeslaHa MOMbITKa MpUBsedb STY rpynmy MCKOMaeMbIXx 
praHu3MOB K CTpaTHrpaduyecKoMy paCwWIeHeHHIO BepXOB CHJlypa HM HWKHETO 
epoHa Cesepo-Bocrounoro IIpu6anxauba. B pe3ybtaTe GbIIO BbIABJeHO 
OM KOMIWIeKCa MeJIeMMNOA, MO3BOJIMBIHX H€CKOJIbKO H3MCHHTb HM YTOUHUTb 
peqioxwKeHHylo paHee cTpaTurpaduyeckyio cxemy. 
_Ileppasx crpaturpaduyeckaa cxeMa 9THX oTIO%xKeHHH CeBepo-BocTouHoro 
[pHOaixaliba npHHagnexut H. JI. By6nuuenxo (3,*), KoTOpbi BbIZeIu B CO- 
rape BepXHero CHJIypa YSHJIOK-JyIOy HW WayHTOH, a HWKHHM WeBoH pasyse- 
Wl Ha %KeQMHCKMH UW CapykKabckuH apycel. Bce 9TH nospasqeneHua, Kpome 
‘EMMHCKOFO Apyca, BbIJeeHHOrO YCJIOBHO, NOJYYMIH NMaseoHTOsOrMuecKy1O 
apakTepucTuky. OcoOeHHO OoraTbiit KOMIJIeKC BYOB Obl BCTpeyeH B Cap- 
‘alibCKOM ropu3oHte (no H. JI. By6mu4ueHKo — sapyce), oxapakTepu30BaH- 
om Acrospirifer primaevus (Stein.), A. cabedanus A. et V., Leptostrophia 
xplanata (Sow.) u gp. 

Muyo, 3HauuTesbHO Oovlee TOUHYIO, cTpaTurpadbwyeckylo cxemy fJauJa 
.. MU. Kanayu (°), Koropad pa3zemuia HWKHUH JeBOH Ha KeMHCKMH UM KO- 
€HICKHH ApPyCbl H MpHBesa MX MaseOHTONOrMYecKy!O XapakTepucTuky. CoorT- 
OIeHHE BbIJeJIeHHbIX e10 NOApasyesenui co cxemol H. JI. ByOmuuenko faHo 
a UpusaraemMow cxeme (Ta6u. 1). 

M. A. Bopuesak (?) u O. II. Kopanescxun (*) Bbigennsiu B cutype CeBepo- 
octouHoro IIpu6anxaliba aHasiorH alHacyHCKUXx CJl0eB JIyOycKoro Apyca, 
[paTOTHN KOTOPbIX pasBuT mo p. AliHacy Ha 1Ox%KHOH OKpanHe KaparaHyHH- 
Koro Oaccelina. AfHacylickue cmon Cesepo-Bocrounoro [Ipu6anxauiba ci0- 
‘eCHbI eCuaHHKaMA UM aJIeBPOJIMTAMM C JIHH3aMM H3BECTHAKOB, H30OHJIyIOWUX 
opammamu: Favosites borissiakae Tschern., F. kelleri O. Kov., F. mauba- 
ansis O. Kov., F. tschernyschevi O. Kov., Squamefavosites chortangensis 
hekhovich, Sq. thetitis Chekhovich, Heliolites kuznetskiensis Tschern., 
I. subdecipiens O. Kov., H. subambiguus O. Kov. Bospacr alinacylickux 
jloeB Obl ONpeyeeH KaK HWKHAA YacTb BepxXHero syAnoy. Haq alinacyi- 
KUM CJIOAMM ObIVIM, BbILeeCHbI MeCuaHHKU C TpHJIOOMTaMH, COOTBETCTBYIOMIHe 
epXHeli uacTH BepXHero Jyf0y UM CaMbIM HH3aM eBoHa. Haq HuMmu 3aserator 
Tnoxenua c Leptostrophia rotunda Bubl. u Kpynupimn nenelunogzamn. 

B alinacylickux mecuaHukaXx, JlexKalllMX HWKe JIMH3 U3BECTHAKOB, ABTOPOM 
bilH coOpaHbl (popMbI, MOATBepr%Kaloulue UX BepPXHeyAOycKul BOspacrT: 
silobites bilobus L., Leptostrophia sera Bubl., Stropheodonta asiatica 
A. Boris., Strophonella podolica (Siemi.), S. euglypha (His.), Eospirifer togatus 
Barr.), Howellella ohioensis (Grabau), Sieberella roemeri H. et Cl., Gypidula 
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ex. gr. galeata Dalm., Clorinda aff. pseudolinguifera Kozl., Scutellum ha’ 
dingeri indefensus subsp. n.Z. Max., Odontochile pristina sp. nl. Z. Max. 
Dalmanites saryarnensis sp. n. Z. Max. Hleneunnoypl ahHacyuckux CloeB NpeD 
CTaBJIeHbl HOBbIMH Busamu: Cypricardinia mirabilis sp. n. (nom. mse.) 
C. mira sp. n. (nom. msc.), C. cf. nitidula Barr., Leiopecten praerectangu 
laris sp. n. (nom. msc.), Goniophora kokbaitalica sp. n. (nom. msc.). B Heke 
TOPbIX paspe3ax Ons conkuH KokOaliTad B MecdyanuKax, JieKalluX Hay JME 
3aMH H3BeCTHAKOB, CoOpaH Ooviee OeAHbIH KOMMJIEKC BHOB TOFO Ke COCTABé 
Strophonella euglypha (His.), S. podolica (Siemi.), Howellella ohioensi 
(Grabau). Momuocrb alinacykckux coep 250—400 M. : 

Hay alivacylickuMu cOAMH COrmacHO’ 3asleraeT TOJIa O2HOOOpasHBl 
CepOBaTO-3e/ICHbIX NOJIMMHKTOBBIX TeCYaHHKOB, COfepKallnX TPHJOCONTb 
onpegesenupie 3. A. Maxcumozoli: Dalmanites saryarnensis sp. n. Z. Max. 
Scutellum haidingeri indefensus subsp. n. Z. Max., Odontochile pristina sf 
n. Z. Max. Stu tpuno6uTb! nepexoXAT W3 HMKeeKAULNX ainHaCyHCKUX CJIOeE 
Mi MOSTOMY BMeLalOULMe UX OTJIO%KeHHA OTHECeHbI K cuypy. Jlo cux nop 01 
JOXKeHHA C TPHJOONTAaMM He NOWyunMIH cBOero HasBaHuA. Ilpesnaraetca He 
3BaTb HX OaviMHCKUMH cloAMU. MomHocTb ux focTuraet 7CO M (paiion Komogu 
Basa). Ainacylickve u OaJIHHCKHe COM OOBEAHHAIOTCA aBTOPOM B €]\MHBI 
KOKOaliTaIbCKHH TOPH30HT, OTBeYaIOWHH NO BOspacTy EepXHeMy JIyAJIOY 

Bpiue 3avleraeT TOJIa MOJIMMUKTOBbIX Ne€CUaHHKOB UH aJi€BPOJINTOB C o6e) 
H€HHbIM KOMIMJI€KCOM BHOB CMelIaHHOrO Cusypo-feBoKCKoro coctaga: Bile 
bites bilobus L., Strophonella cf. euglypha (His.), Leptaena rhomboidal 
Wilck., L. emarginata Barr., Howellella mercuri (Goss.) subsp. kazakhsté 
nica Kapl., Odontochile idonea sp. n. Z. Max., Crotalocephalus sternbers 
(Boeck.), Pentagonocyclicus latus Jelt. Stu oTmoxenua npeliaraetcaA BE 
JIQIHTb B CAMOCTOATEJIbHbIM TOPH3OHT WM Ha3BaTb €FO KOTaHOyNaKCKHM, Ta 
Kak CTpaTOTHN ero pa3BuT B ropax KotarOynak. Kotan6ynakcKul TropH30r 
COOTBETCTBYeT BepXHeH YaCTH MeCUaHHKOB C KpynHbiMu Tpuso6uTamu M., f 
Bopucak vw HWKHeH YacTH %®eguHcKoro spyca JI. HW. Kannyu. H3 npneezer 
HOrO BbILe KOMMeKca Ba Bua — Leptaena rhomboidalis u Crotalocephalt 
sternbergi — BcrpeyaloTcaA HM B CHype, HU B JeBoHe noBcemecTHO. Bilobitt 
bilobus sBaserca cuulypHicKuM BHIOM, NOLHNMalOlWMMcA Ha Ypane Wo «KE 
quuckoro sapyca; Howellella mercuri — THnu4HO JeBoHCKHH BU (Cant 
Mougpentoun Apgenn). B IlpuOanxamibe BbigqeneH ero reorpaduyeckui nosBH] 
Leptaena emarginata BcrpeyaeTca B Cuulype uM B QeBone Boremun, B Tlogzomu 
OHa OrpaHHveHa BepXHMM sJIyoy, a Ha Ypane (no fanHbim B. H. Kpector 
HHKOBa) BCTpeyaeTCA B OTJIOMKCHHAX, OTHOCHMbIX K %Ke€MHCKOMY sApycy 
Strophonella euglypha o6bmuHO He nogHHMMaeTCA BbIUe Culypa, HO B CeBepc 
Bocrouxom [IpuOanxauibe Ona NepexXOAUNT B BbIWENeKalive OTMOKeHUA Oypy 
Oalickoro ropnsonta. Odontochile idonea u Pentagoncyclicus latus taKx 
BCTpeyaloTcaA B BbIliielexKallux OTMO*KeHHAX. TlomBaeHne NepBbIX JeCBOHCKU 
3JIEMEHTOB B (hayHe KOTaHOYJIaKCKOrO TOPH3OHTA NOSBOMHAeT, XOTA B GONbIUO 
Mepe MH YCJIOBHO, OTHECTH ero K %KefnHcCKOMy sApycy. Mownoctb ero 100- 
220 M. 

Bpilenekallve OTJOKCHHA C OOMIbHOH cbayHol BEIensIOTCA Hamu 10 
MMeHeM OypyOahcKoro ropu30Hta. bypyOalickuli ropu30HT cnoxKeH 6ypoBaTe 
S@JICHBIMH TOJIMMHKTOBBIMH MecuaHHKaMM HM TYy(onecuaHuKamH C Mpoco”M 
NenJOBbIx TyPoB. Qtu oOTMOKeHHA paccMaTpuBancb H. JI. ByOnuyenko ( 
Kak y2HJOK — syanoy uw fayHton. JI. VW. Kanayn (*) cuntaer ux 2xKequHON 
M. A. Bopucsk (*) orHocHT HX K HWKHEMY JeBOHY, pa3zenaa Ha Ba ropk 
30HTa — ropusoHT c L. rotunda uw ropu30HT c KpynHbiMM nenelunojamu. 

BypyOalickn ropv30HT cozep2xKHT cenyrouMi KOMnameKc BugoB: Isorthi 
perelegans (Hall), Platyorthis planoconvexa (Hall), Parmorthis balaens 
Kapl., Leptostrophia sera Bubl., L. rotunda Bubl., L. sowerby Barr., Stre 
phonella euglypha (His.), Pholidostrophia lepis (Bronn) Leptaena boue 
(Barr.), Nucleospira maillieuxi Dahm., Howellella mercuri (Goss.) subsp 
kazakhstanica Kapl., Delthyris tetraplicatus Kapl., Sieberella dichotom 
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Maitre, Meristella princeps (Hall), M. subquadrata (Hall), Tancrediopsis 
ulchella Khalf., T. elegans Khalf., Nuculites cf. triqueter Conr., Nuculoi- 
lea subcurvata sp. n. (nom. msc.), Actinopteria boydi (Conr.), Actinopterella 
nira sp. n. (nom. msc.), Limoptera rosieri Clarke, Tolmaia squamosa Khalf., 
eiopecten rectangularis Khalf., Leiopectinella subequilatera (Hall), Gonio- 
yhora strialis sp. n. (nom. msc.), Praemyophoria latifrons Khalf., P. latifrons 
<half. var. crusta var nov. (nom. msc.), Miserinotus grebei (Kays.), Tpugo- 
uTbI: Calymena macrocephala sp. n. Z. Max, Odontochile idonea sp. n. Z. 
Max. 


Ta6Onuuna 1 


H. JI. By6au- JI. UW. Kan- M.A 
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Actinopteria boydi sapasetca wupoko pacnpocTpaHeHHbIM BHYOM, BCTpe- 
aIOULMMCA OT BePpXOB CHJIypa JO BepxXoB JeBoOHa noEcemectHO. Nuculites cf. 
riqueter mpovcxoynT u3 cpefHero ZeEona Ces. AmMepuku uM BCTpeyaeTcsA B SMCe 
eCHHCKUX CJIaHUeBbIX Trop. Limoptera rosieri npovcxonHT 43 HHKHUMX C0eB 
pynnpl Tenpgep6epr Ces. Amepuxn. Leiopectinella sulequilatera ecrpeuaertca 
cnoax Tenbgep6epr u Opuckann Ces. Amepukun. Osnakommenne C KOWWIeK- 
wei Hu2xKHeAeBOHCKHX MeneuKnoZ Topxoro Autaa, mK €e3HO npemccTaBneHHon 
Bropy JI. JI. XanuyHbim, no3BoMsIO OOHAPyXKHTb yeTbIpPe COME CbOpMbI: 
ancrediopsis elegans, Tolmaia squamosa, Leiopecten rectangularis, Prae- 
yophoria latifrons, KoTopbie WHPOKO pa3BUTbI B 3HTe€HCKHX OTJOMKeHHAX 
opHoro Astana (KOHApaTbepckue HW raHuHCKKe cyion). B npenenax Cerepo- 
octouHoro IIpu6anxauibA OHM Take NOJb3YIOTCA MaACCOEbIM pa3BHTHeM. 
odiomorpha praecedens wu Miserinotus grekei nmpovcxczat u3 3urena Pefin- 
KMX CJI@HUeBbIX rOp; MepBawd M3 HHX BCTpeuaeTcA B 3ureHe u 3vce ApseHH. 
ancrediopsis pulchella onucaH u3 MeyBefeBCKHX CJIOCeB, T. €. H3 BepXOB 
wxkHero Jepona Topxoro Austaa. 

OuesugHO, 4TO KOMMVIeKC Neewunoy, OypyOakickoro ropH30HTa CBHJeTEIb- 
TByeT O ero 3HPreHCKOM BospacTe. Bpaxnonofbl, HaHLeHHbIe COBMECTHO C Nese- 
WNOJaMV, He NpOTHBOpeyaT 3HTeHCKOMY BO3pacTy OypyCalicKkoro ropH3oHTa. 
JeLyIOUlMe BULLI ABMAIOTCA OOWMMH JIA OypyOarckoro MH BbilenekKatero 
apyxkanbcKoro ropu3oHToB: Isorthis perelegans, Platyorthis planoconvexa, 
eptostrophia sera Bubl., L. rotunda, L. sowerby, Leptaena bouei, Pholi- 
ostrophia lepis, Nucleospira maillieuxi, Delthyris tetraplicatus. 
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“Bee BHIb, H3BeCTHBIe paHee H MpHBeAeHHbIe B STOM CIMCKe, HHTe He Ob! 
BCTPC4eCHbI B OTJOXKCHHAX WpeBHee 3urena. OHM UJIM TOUHO COOTBETCTBYIOT 3H 
TreHy, WIH BCTpeyalorcsa HB 3HreHe, H B 9MCe B Npesemax San. Esponb u Ces 
Amepuku. Buel, BcTpevatoulvecd TObKO B OypyOalickoM TopusoHTe: Par 
morthis balaensis, Meristella subquadrata, M. princeps u Sieberella dicho 
toma. H3 uux Parmorthis balaensis apaaerca HoBbIM BugoM, Meristella sub 
quadrata u M. princeps npoucxogat u3 canoes Tenbyepoepr Ces. Amepuku 
Sieberella dichotoma npoucxoguT u3 KoOONeHUcKUx oTIoxKeHHH Ces. Appuku 
U3 cunypa B mpexemt GypyGalickoro ropu30HTa nepexogur Strophonella eu 
glypha. ToapKo Howellella mercuri cuntaercd XapaKkTepHbIM JA WKeRHHE 
BUOM (crane! Mougperion Apyeuu); B OypyOalickom ropusonte JI. HW. Kanayt 
BbIelMa reorpapuyeckuii moxBug stToro Bugza. M3 TpunoOuTOB OMH BUA — 
Odontochile idonea — nepexoquT u3 KOTaHOyJIaKcKoro TOpH30HTa, HW OHI 
Buy, — Calymene macrocephala — xapakTepeH Julia OypyOalicKoro ropH3oHTé 
MouHocth G6ypyOalickoro ropuH3oHta 170—580 mM. 

Hay OypyOalickuM ropv30HTOM JI@KAaT OTJOKeCHHA CapsKaIbCKOrO TOpH 
30HTa, CJIOXKeCHHOrO TaOavHO-3eJIeHbIMH MOJIMMMKTOBbIMM TeCdaHHKaMM C po 
CJOAMH V3BeCTKOBHCTHIX MeCuaHHKOB, Ty(omecyaHHKOB M MeMMOBbIX TY@OB 
Syecb BCTpeyeHEI culeqyioulMe nemettunogn: Tancrediopsis cf. subcontract 
Beush., Cleidophorus ellipticus (Maurer), Actinopteria insignis Clarke 
A. boydi (Conr.), Limoptera arpha sp. n. (nom. msc.), Myalina rhomboide: 
sp. n. (nom. msc), M. levis sp. n. (nom. msc.), Megambonia kazakhstanic: 
sp. n. (nom. msc), Prosocoelus kotanbulakensis sp. n. (nom. msc.), Toechomys 
circularis Beush. Uerpipe paHee u3BecTHbIX BUfla ONpesenNAIOT BOSpacT capy 
*KaJIbCKOrO TOPH30HTa CuemylouluM O6pa3om: Tancrediopsis cf. subcontract: 
u Toechomya circularis u3BecTHbI u3 9Mca Peftuckux caaHueBbix rop; Cleido 
phorus ellipticus onucaH u3 3MreHa uM 9Mca PeliycKuxX CaaHWeBbIX Top u BCTPe 
yaeTcad TakoKe B CaMbIX BepXaX HMKHero JeBoHa Ces. Kutaa (cOopp M. C. Ha 
ru6uHon, 1957). Kpome toro, T. circularis u C. ellipticus usBecTHbI B 3MCI 
Apneuu. Actinopteria insignis mpoucxogut u3 cnoes Opuckanu Ces. AmMepuku 
Bpaxvonogbl He MpOTHBOpeyaT OTHECeHHIO Capf2KasIbCKOrO TOPH30HTa K 9MCY 
BoJIbUIMHCTBO H3 HUX BCTpeyaeTca HW B 3HreHe, H B 9MCe: Leptostrophia explana 
ta (Sow.), L. beckii Hall, L. sowerby (Barr.), Stropheodonta virgata Drev. 
Camarotoechia ex. gr. daleidensis Roem., Chonetes sarcinulata Schl., Leptae 
na bouei Barr., Acrospirifer cabedanus A. et V. 3necb xe OOHapyxKeHbI BUIBI 
BCTpeyalollMecA He HwKe 9Mca 3an. EBponbl uu cmoeB Opuckanu Ces. Ame 
puxku: Leptocoelia acutiplicata (Conr.), Leptostrophia magnifica Hall, Acro 
spirifer assimilis (Fuchs), Parmorthis triangularis (Zeil.) [pa Bunga saBmsarote: 
XapaKTepHbIMM Jit 3ureHa San. Epponsi: Nucleospira maillieuxi Dahm 
u Acrospirifer primaevus (Stein.). OuepuqHo, 4TO BospacT caps»KabcKOrO Fo 


PH3OHTA MOXET ObiTb OMpesemeH Kak 9MccKuH. MoulwoctTb ero ZocTuraeT 800 M 
TeowornuecKHit HHCTHTYT Tlocrynuo 
Axkaflemuu HwaYK CCCP 24 III 1959 
UMTMPOBAHHASA JIATEPATYPA 

1M. A.Bo pucax, Mat. BCEIEM, nos. cep., sn. 3, 1955. * M. A. Bopucak 
Tes. Rok. Copel. 10 yHHPUKaHH CTpaT. cxem JoMaseos. uw Maneos. Bocr. Kasaxcrana, 1957 
° H. JI. By6auueuk o, Mss. AH CCCP, cep. reon., Ne 3 (1945). 4H. JI. By6an 
re HK oO, JIAH, 47, Ne 5 (1945). ®& M. Ku ub 10, Crpaturpacuueckaa reonorua, 1959 
; JI. HW. Kanayu, Heson Cesepo-Boctouxoro Tpu6anxampsa. Cos. reom., Ne 52 (1956) 
O. TM. Kopanescku it, Cunypuiickue Ta6ynaTht uw renvonuTHAb llentpambuoro Ka 
3aXcTaHa HM MX cTpaTurpadbuyeckoe 3Hayenue, AsToped. Aucceptauun, 1956. 8 O. YW. He 
Kudoposa, Matep. noreon. Cu6. naaTh., Hos. cep., B. 7, 6m. cep., 1955. 9 JI. JI. Xaug 
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1948. 1° E. Asselberghs, Mem. del’Inst. geol. de l’Université de Louvain, 14, 194€ 
A. Dumont, Bull. de l’Academie Roy. des Sci. de Belgique, 22, 1848. J. Gos 
selet, Esquisse geologique du Departement du Nord et des contrees voisines, 1 fs. Terrair 
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Lexique stratigraphique international. Congress geologique international 20, Mexico. Et 
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rocks of the Little Missenden Boring. Summ. of Progress of the geol. surv. f. 1932; Pt. II, 193% 
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Joxaagn Akapgemuu nayr CCCP 
1959. Tom 127, Ni 5 


FEOJIOPHA 


B. Tl. KYPOUKA 


O FPAHHILE | MEXKKAY HY)KHMM? KEMBPMEM HW OPROBHKOM 
IPH HECTPOBbSsA 


(ITpedcmaeaeno axademuxom H. C.* Ilamexum® 17;1V 1959) 


B mocjeqHee BpeMA HakonsieH 6ombWOn cdakTHYeCKHH MaTepuas NO HUXK- 
HEMy MaJsleO301I0 Pa3JIHUHBIX OGacTei PyccKoH nuatTdopmpl. B cBa3H c 3THM 
Ha3pela OCTpad HEOOXOJMMOCTb B TOUHOM YBA3Ke STHX Pa3spe3s0B. OWHaKO pu 
MX CONOCTABJEHHH BOSHHKalOT 3aTPYHCHHA B CBA3H C TEM, YTO HE BbIACHEHO 
MOJIOKEHHE OTIEIbHbIX CTpaTHrpadwyeckuX eAHHHIL B HEKOTOPbIX pa3pesax 
HW2KHEFO MasleO30A, B YaCTHOCTH, B TaKOM KJIaCCHYUCCKOM CCTECTBEHHOM pa3pese, 
Kak IIpuyqHectpopckni. 

Or peuieHuaA Bonpoca 0 XapakTepe rpaHHUbl MexKAy KOMOPOBCKHM HM MOJIO- 
QOBCKMM FOpH30HTaMH BO MHOFOM 3aBHCHT HHTepMpeTalHA CTpaTurpaduyeckoro 
NOJIOKEHHA HHMKHEeMAMeOsOHCKHX COpa3s0BpaHul IIpugzHecTpoBbsa, nocTusato- 
WWMX MaJIeOHTOMOrMYeCKH OXapaKTePpH30BaHHbIM OpAOBHKCKHH MOJIOJOBCKHH 
rOpH3OHT. 

B HacTosujee BpeMA MPHHATO MpOBOANTh TpaHHlly Mexy HW2KHHM KeM- 
ApHeM H opyoBukom IIpugHecTpoBbA B OCHOBaHHH MOJIOMOBCKOrO TOpH30HTa 
( 2) . 

JletanbuHble UCCeCOBaHHA NO3BOJNIM MpHHTH K BbIBOLY, YTO MOJIONOBCKHH 
FOpH30HT HHxKHero naweo30a II]pumHecTpoBba cusleqyeT paccCMaTpHBaTb Kak 
COKpalleHHbI COM THMMYHbIX MOPCKHX COpa30BaHHii, CBASAHHbIX He CO CMe- 
HOH MOPA H CYyLIH, T. e. c TpaHcrpeccuel, a c pelieccnelt (°), T. €. C BO3COHOB- 
Ji@HHeM HaKOMJI€HHA OCAKOB Ha MOPCKOM JHe, Mocyle KpaTKOBPeMeHHOrO Mepe- 
pbIBa, BbI3BaHHOTO MOPCKHMM TeYeCHHAMH. 

SasieraHve MeCYaHHKOB MOJIOJOBCKOrO TOPH30HTa Ha Pa3MbITOH H HepOBHOH 
MOBEPXHOCTH, Pe3KO OTVJIMUAIOWIMXCA NO MUTOMOrHYeCKOMYy COCTaBy MOpof Ko- 
MOPOBCKOrO TOPH3OHTAa, a Tak%Ke HaJIMuNe B NecuaHHKaX MOJIOJOBCKOFO FopH- 
30HTa KpyNHOM XOpOWlO OKaTaHHOH TabKH B CaMOM Jee Co3qaloT, Ha NepBbilt 
B3raAl, TaKOe BevaTeHHe, OyATO MbI HMeeM Jeo C OasaJIbHbIM CJIO€EM TPaHC- 
rpeccHBHOro mponcxoxwyeHua. B elcTBUTeJIbHOCTH %Ke riyOuHa Oaccelina B re- 
puo, HakoMJieHHA MecuaHHKOB MOJIOMOBCKOrO TOPH30HTa OCTaBaJlacb TakoH 
Ke, KaK WH BO BP€MA HaKOMJICHHA NOJCTUMAIOWINX COpa3s0BaHHH KOMOPOBCKOrO 
TOPH30HTA, HM TOJIbKO JIMIIb CHJIbHbIe MOPCKHe TeYeHHA, NOABeprapluve HHTEH- 
CHBHOMY pa3MbIBy paHee OTJIOXKUBUIMECA OCaKH, CO3aJIH MHMMy!IO KapTHHy 
TPaHCrpeccHBHOH MOCJeOBaTeJIbHOCTH. 

B nomTBep2KeHHH TOTO, YTO OTJIOXKCHHA MOJIOMOBCKOTO TOPHSOHTA ABIAIOTCA 
He TpPaHCrpeccHBHbIMH, a PelleCCHBHBIMH, T. €. OOPasO0BasluCb B pe3yJIbTaTe 
J@ATEJIbHOCTH CHJIBHbIX MOPCKHX TEYCHHH, MOMKHO MPHBECTH PAT MOKasaTeJbcTB: 

1. B6nusu yerba p. CryfeHHUbl, Ha JIEBOM CKJIOHE e€€ JOJMHbI, MOJIOQOB- 
CKMM FOPHSOHT MpeCTaBsIeH CJIOEM H3BECTHAKA MOLWHOCThIO 6—7 cM, KOTOpHIli 
6e3 mepepbiBa HM 3aMeTHBIX CJIENOB PpasMbiBa 3aJleraeT COracHO Ha NOACTHUJAarO- 
IHX OTJIOMKCHHAX KOMOPOBCKOrO TOPHu30HTa (aJIEBPHTOBbIC HM aJIeBPHTHCTHIE 
APIWJIIHTEI C BIKJMHUBAIOMLMMHCA MPOCJIOAMM aJIeBPOMHTOB H M3BECTHAKOB). 
B Hetenopitax MOJOJOBCKHH TOPH3OHT MpeAcTaBJIeH H3BECTHAKOM MOLLHOCTHIO 
0,8 M, KOTOpbI TaKKe NOJCTUaeTCA aJeBPHTHCTLIMU HW aJIeBPHTOBbIMH aprHJ- 
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JIMNTaMH C BbIKJIMHUBaIOULMMHCA MpOCJIOAMH aJIEBPOJIMTOB H M3BeCTHAKOB. Ha 
JI@BOM CKJOHe AOIMHEI p. CryqeHHIbl, y MocTa, loxHee cel. JIeHHHIeB, NO 
CTHJIAIOULMMH OTJIOXKCHUAMM MOJIOMOBCKOrO TOPH3OHTAa, MpeACTaBJIeEHHOrO TaKxKe 
W3BeCTHAKOM, ABJIAIOTCA apFHJIJIMTHI. 

M3 9THX MpuMepoB BUAHO, YTO OTOXEHHA MOJIONOBCKOrO TOPHSOHTa AB- 
jatoTcaA Ooslee T1yOOKOBOLHbIMH, YeM HeMmOcpeACTBeHHO MOACTHMalOUulMe UX 
oTmoxenna. [lostoMy «HeJIb34 JOMYCTHTb CyUleCTBOBaHHH MOpCKOM TpaHcrpec- 
CHH, OCaKM KOTOpOl cpa3y HaYMHaloTcaA T1yOOKOBOJHbIMH OTJIOxKeHHAMH» (a 

2. Cnpapa or yoporu JjHecrpopka — Ataku, B oBpare «ATakKCKHH ap», 
MOJONOBCKHH TOPpH30HT B HHXKHeEH YaCTH MpeACTaBJIeEH KOHTJIOMepaTOBHAHbIM 
mecuaHHKoM (MoulHocTbIO 0,85 M), KOTOPbIM KBepXy MOCTeMeCHHO CMeCHAeCTCA 
cloeM MaccHBHOro u3BecTHAKa (1,5 M). Pa3pe3 3aBepllaeTca KOHTJIOMepaTO- | 
BHAHbIM necuaHukoM (0,45 M), IpHyeM Mepexo MOACTHJIalOWleroO H3BeCTHAKA | 
B 9TOT MpocoH mecuaHuKa ABJIAeTCA TakxKe nocTremeHHbIM. M3 storo mpuMepa 
BUHO, 4TO MeCTaMH MOJIOMOBCKHH TOPH30HT XapaKTepH3yeTCAH MAaKPOCJIOHC- | 
CTOCTBIO, KOTOPad OOyCOBMeHa HeEOAHOPOAHOCTHIO JIMTOJOFMYeCKOrO COCTABa. | 
Vsno xapakrepy cCJIoMcTocTH OTJIO2%KeHHA MOJIOQOBCKOrO TOPH30HTa HeJIb3q | 
OTHECTH K OTJIOMKeHHAM TpaHcrpeccHH, TaK KaK CJIOMCTOCTb MOCJeEQHUX BBI- - 
paxkaercA B TOM, YTO «Moce OTVIOXKeHHA KarKOrO COA HacTyMaeT MepepbIB 
B OCaKOHaKOMJIeHHn». | 

[IpeqnooxuM, 4TO OOpas0BaHHA MOJIOMOBCKOrO TOpH30HTa, Ha MpHMepey 
pacCMOTpeHHOrO pa3pe3a, ABJIAIOTCA OTJOXKCHHAMM TpaHcrpeccuu. B TakoM 
culyyae OOpa30BaHue C0eB (MeCuaHHKa, H3BeCTHAKA, MecuaHukKa) CleqOBaJIO Obl | 
CBASbIBATb C MpOABuXxKeHHeM TpaHcrpeccuH. Ho Torga TpyQHO WonycTuTb, 4TO 
OTJOKEHUA TpaHcrpeccHH HaYHHaJIMCb Me€CYaHHKOM, 3aTeM Cpa3y Xe H3BeCT- | 
HAKOM HM CHOBa MeC4aHHKOM. | 

3. MUspecrHaAKH MOJIOMOBCKOTO TOPH30HTa, KaK NOKa3aJIM MUKPOCKOMHYE- | 
CKue HCCJeOBaHHA, OTJHYaIOTCA OT JIMH30BHHbIX KapOOHaTHbIX Mpocso0eB | 
B MOMCTHIAOULHX OTJIOXKCHAAX TOJIbKO HaJIM4uNeM (PayHbl, BbIABJIGHHOH MW OMH- 
canHoh O. WH. Huxkudoposot (*): Porambonites gigas. Schm., Lingula sp.,: 
Palaeohalysites parallelus Schm. ua Triplesia insularis Eichw. u Lingula sp. : 

@MoctbaTu3HpOBaHHOCTb XapakTepHa KaK JIA M3BeECTHAKOB MOJIOQOBCKOLO: 
TOPH30HTAa, TaK HM JIA KapOOHATHBIX MpOC/OeB B NOACTHMAOULHX OOpasoBaHHAX. 
B BepxHeH 4acTH pa3pe3a KOMOPOBCKOrO TOpH30HTa, NO Mepe npHOmMKeHuA 
K OTJIOXKCHHAM MOJIOMOBCKOrO FOPH3OHTa, BCe Yale HaOOLaloTrca KapOonaT- 
HbIe mpociow. OcoS6eHHo XapaKTepHO B STOM OTHOUWICHHH OOHaKeHHe Ha NpaBOM 
cKsIOHe WOIMHEI J[Hecrpa, mpoTuB cent. HayanHecrpsaHKu. 

Takum 06pa30M, yxKe K KOHWY WHKa OCaqKOHaKONJeHuA, 3aBepllarouleroca 
OTJOX%KCHHAMH KOMOPOBCKOPO TOPH3OHTAa, YCOBUA, OaronpHATHbIe AIA OOpa- 
3OBaHUA KapOOHaTHBIX NOpON, Obl OM3KM K TEM YCJIOBHAM, B KOTOPbIX Mpo- 
MCXOQMIO HakONMeHHe MH (POPpMUpOBaHHe OTJOXKCHHH MOJIOOBCKOrO TOpH3OHTA. 

4. B cocrape neCYaHHKOB MOJIOZOBCKOrO TOpH30HTa OTMeyaeTCA HaJIMUMe 
(pocPopHTOBLIX KOHKpellMi, TaseK H MareHeTH¥eCKUX HOBOOOpas0BaHUll 
riayKouuta. Ilo qannem JI. B. Hanusxuna (°), cbatuto, npeqcrasmenuyio rmay- 
KOHUTCOepKaMMMH WeCuaHbIMA OTOKeHHAMH C (poctopuTOBbIMM TaslbKaMM 
M KOHKPel\WAMH, CileyeT pacCCMaTPHBaTb Kak CpaBHUTebHO TIyOOKOBOLHYW, 
TIpH4eM B HEPaSpbIBHOH CBA3H C CHJIbHbIMM MOPCKMMH TeYeHHAMH. 

. 43 ayTHreHHbIX MUHepasbHbIX HOBOOOPa30BaHHi B OTMO%KeHUAX MOVIO- 
MOBcKOrO TOPH3OHTa MpucyTCTByeT TakxKe NUpHT, KOTOPHI «npn Bcex pH 
BO3HHKaeT TOJIbKO B MO€ Pe3KO BOCCTAHOBHTEJIbHBIX YCJIOBHH C OUeHb HH3- 
KuMu Eh» (1°). Takwe ycIOBHA COBeplIeHHO OTCyTCTBYIOT B 30He MpH6os, 4TO 
M10 IHOCTbIO MPOTHBOPeCUHT OTHECEHHIO MOJIOMOBCKOTO TOPH3OHTa K OTJO%KeHUAM 
TpaHcrpeccun. 

6. 3 cnucka cbaynsi (50 chop), Haliqenuoit T. Backaynany (18) B necuann- 
KaX MOJOAOBCKOrO TOPH3OHTa, BUAHO, 4TO Hapany c Modyolopsis sp., xapaK- 
TEPH3YIOWEHCA AOBOMbHO TOMCTOH PpakOBMHOH u, CeOBaTebHO, mpucnoco6- 
JICHHOH K CHJIbHSIM ABMKCHHAM BOB, BCTPeYalOTCA KOPaMJbl U TPHNOOUTEL, 
KOTOPble HE MOFIM OOMTATb B 30HE C OYeHb BbICOKOM rHAPpOAMHAMMYeCKOl aK- 
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BHOCTbIO. Takofl OnoweHos daluH necuaHuKOB Mos0_0BCKOrO ropu- 
HTa, XapaKTepH3ylouleHCA OYeHb BBICOKOM FTupowuHaMMyeCcKOli aKTUB- 
CTbIO, ABUJICH TO/IbKO pe3YJIbTaTOM MPOABJICHHA CHJIbHbIX MOPCKHX Teye- 
aH. 

IlockouIbKy HaKOMWIeHHe peleCCHBHBIX OT/O>KeHHi MONOLOBCKOrO ropH- 

HTa MpOMCXOAUIO TOMbKO MOce HeKOTOPOrO NepepbiBa, BbIsBAaHHOFO HHTeH- 
BHOM Pa3MbIBaIOLel Je€ATebHOCTbIO MOPCKHX TeYeHHH, TO, CeOBaTebHO, 
T HHKaKHX OCHOBaHHM AIX TOPO, 4YTOObI MPOBOAMTb rpaHully MerKy opso- 
KOM H HH2KHHM KeMOpHeM B OCHOBaHHH MOVJIOJOBCKOrO FOpH3oHTa. 

SaBeplieHHe paspe3a peBHero naseo3son IIpuguHecrpopba peweccHBHbIMH 
JIOWKEHHAMH MOJIOAOBCKOrO TOPH30HTAa, COMOCTaBJIAeMbIMA Ha OCHOBAaHHMH 
fepkallleticA B HUX (PayHbl CO CJIOAMH JIMKTOJIbMCKOFO TOPH3OHTa BepXHero 

Hopuka [IpuOantuku (’), CBI3aHO C MpOABJICHHeM CHJIbHbIX MOPCKHX Te4e- 

HM B BepXHeOPJOBHKCKOM Oaccelike B pe3yJIbTaTe H3MeHeHHA pewbeda mop- 

oro Ha. OTH TeYeHHA, HEOMHAKOBBIe M0 CHJIe KaK BO BpeMeHH, TaK H B Mpo- 

pancTBe (MOJBeprad B pa3/IMYHOM cTeMeHH pa3MbIBy PaHee OTJO*KMBUIMeCH 
aJ\KH, O YM CBHJeETEIbCTBYeT HaJIH4He B MOJIOJOBCKOM FOpH30HTe OGJIOMKOB 

YICTHAIOWLHX MOpO — H3BeCTHAKOB, ChociopHToB, aJIeBPOJHTOB), MpHBeH 

oOpa3s0BaHHtO OOVIbUINX yrayOmeHHii — (POpM BDBIMbIBaHHA, BbIMOJIHCHHbIX 
a3HOSEPHHCTHIM KOHTVIOMepaTOBHAHbIM MeCuaHbIM MaTepHaJIOM B MepvOd, KO- 
Wa TEYeHHA OOMalaIH CpaBHHTe/IbHO OOOH PasMbIBalOUleli CHJIOM, H U3BeCT- 
OBHCTHIM MaTepHaJIOM B MepHoOR, Kora pasMblBaiolllee AelicTBHe TeYeHHH Obl0 
@3HAUHTeE/IbHbIM. OTHM H OOSACHACTCA CTOJIb PC3KaA H3MCHYMBOCTb MOULHOCTH 

JIMTOJIOTHYeCKOrO COCTaBa MOJIOMOBCKOrO FOPH30HTa, Jake B mpememax 
OJIbIIHX y4aCTKOB, 
 B cBxA3M C BbIACHeHHeM (hallMaIbHOH MpPHpObl OTMO%*KeHuH MOMOZOBCKOTO 
OpH30HTa H C HaJIH4HeM JpeBHeH KOPbI BbIBETPHBaHHA Ha CoccbOpuTOHOCHbIX 
PrasIuTaX MHHbKOBelKorO ropH3oHTa (4), HampaliMBaerca mepecmMoTp cy- 
[eCTBY!IOULHX B3PiA OB Ha CTpaTurpaduyeckoe MoO*KeHHe ApeBHero mMaseo30a 
IpuaHectpospa. Ilpexye Bcero HeOOXOQMMO BbIACHHTb, KaKOe MeCTO B pa3- 
ese J[peBHero maseo30a I]pugqHecTpoBbA 3aHHMaiOT OTJeIbHbIe HeOOIbUIMe 
BIXONbI MaseotuTooruyeckH OXapaKTepH30BaHHbIx (1") nameosolcKux oOOpa- 
OBaHuH paltioua Kamenku. 

J[pespHenaseosolickue MeCuaHO-rIHHHCTHIe OTJIOXKeHHA, BbICTyNaloulMe Ha 
Ipasom Gepery J[Hectpa, Mexgzy Uepsenoh u Beptiokanamu, Hwxe ce. He- 
[alOBO, a TakxKe BblllIe ce. CeHaTOBKH, MpoOTHB ycTow p. KaMeHKH, ABJAIOTCA 
OpasOBaHHAMH OHOrO JINTOreHeTHYeCKOrO THMa HU, KaK MOKa3alO MeTa/IbHOe 
isyueHHe HX BelleCTBeHHOrO CocTaBa, MpeAcTaBsAioT cOOOH cal\ualbHoe H3- 
feEHEHHe apruJJIMTOB OpOHHMKOTO TopH30HTa (MO crpaTHrpacbwyeckoH cxeme 
M. ©. Cramyxa (°)). 

CneqopaTebHO, Te WecTh oOOpa3syos, KoToppim B. B. Tumodeessim (12) 
jaeTca masleopuTosoruyueckad XapakTepHCTHKa, ABJIAIOTCA MpeACTaBuTeAMH 
fObKO OpoHUlKoro ropusouTa. IlosTomy ycTaHOBJIeHHbI Mist HUX KOMMIeKC 
Op clelyeT pacCMaTPHBaTb TOJIbKO KaK COOTBETCTBYIOWIMH KOMMIeKCy cnop 
IAMMHAapUTOBHIX culoeB I[puOaTuKH. 

Paspe3 mpesHero maeo30a IIpuquecrpoBbA 3aBepilaeTcd OTOKCHHAMH 
MOJIOMOBCKOFO TOPH3OHTA, BO3PacT KOTOPOrO Ha OCHOBaHHU (PayHbI LOCTOBepHO 
yVCTAHOBJIEH KaK BepXHeEOPAOBHKCKHH. JloKasaHO, TO OTJIOX%KeHHUA MOOJOB- 
SKOrO TOPH3OHTA ABJAIOTCA PelleCCHBHbIMM, T. e. MerKLY HHMH H MOCTHJIatO- 
MMH OOpa30BaHHAMH HeT TpaHCrpeccuBHOl moceqoBaTeMbHOCTH. CyefoBa- 
TeJIbHO, OTJIOXKECHHA, MOMCTUAIOUINe MOJIONOBCKHM TOPU3OHT, CJIeyeT paccMaT- 
DUBaTb M10 BO3pacTy Kak opfoBukcKHe. Ha coctopHToHOCcHbIxX aprusnTax 
(MHHbKOBELLKHM TOPH3O0HT) BbIABJIeHa aBTOPOM JPpeBHAA KOpa BbIBeTPHBaHHA, 
OOpasoBaHve KOTOPOH MpPONCXOAMIO Ha NPOTAXKeHHH OUeCHb AVIMTebHOTO Me- 
buona. IlockoupkKy BbIMe 9THX AaprHJJIMTOB cwlelyeT HeMpepbIBHBIM paspes 
IpeBHero maleo30A, Ges TpaHcrpeccHBHOM MOCAeOBaTeIbHOCTH, TO HMKHIOIO 
rpaHuly OpAOBHKa CJleqyeT MPOBOMUTb B KpoBe POCPOpUTOHOCHBIX aprHJi- 
IMTOB MMHbKOBeLKOrO ropH30HTa. TakuM oOpa3o0M, K OpOBUKy OyAyT oTHe- 
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C€HbI COKOJICIKHIi, KOMOPOBCKHii H MOJIOJOBCKHH TOPH3OHTHI (10 CXeM 
IT. X. J\uxenuitetua). 

Paspe3 Apespuero masieo30a IIpuyHecTpOBba ‘OT MOBeEPXHOCTH KPHCTAaJVIMYe 
ckoro (byHaMeHTa M JO KPOBMH (OCPOPHTOHOCHHIX aprHJWIMTOB MMHbKOBEU 
KOFO TOPH30HTA ABJISCTCA Paspe3OM HEMPepPbIBHbIM, Oe3 TpaHCrpeCCHBHOK MO 
CuleJOBaTeIbHOCTH. STOT paspe3, B KOTOPOM OpOHMI{KHH TOpH3OHT (0 CcxeM 
M. ®. CrauryKa) naseopuTosornMyecKH OXapaKTepH30BaH KOMIMJI€EKCOM CIIOp 
XapakTepHbIM JIA JIAMHHApHTOBRIX c0eB IIpuOanTHKH, CJlelyeT CUHTaTb TM 
BO3pacTy He MO/IOX%Ke HWKHerO KeMOpua. B TakKOM cayyae, YYHTbIBAA JOBOJIbH 
6oubUIOe JIHTOJIOrHYeCKOe CXOACTBO STOH YacTH pa3spe3sa ApeBHero MaJIeo3o: 
Ilpuguectpopba c abaJiorHvuHbIM paspe30M B Apyrux patouax PyccKou mat 
(OpMbl, MOXKHO CYUTATb, YTO LWIA (OCCPOPHTOHOCHHIX aprHJWIMTOB MHHbKOBELL, 
KOrO FOpH3OHTa CTpaTHrpactpHuecKHM SKBMBaJeHTOM OyfeT TOPH3OHT «CHHML 
riuH» Bouin, Benopyccuw wu ceBepo-3anafHbIx oOOsacreH PycckoH mat 
(bopmpl. OrsioxKeHHAM MepelOBCKOrO TOPH3OHTa OyeT COOTBETCTBOBaTb TO 
PH30HT HaJVIAMHHAapHTOBbIX NecuaHuKOB OasTHcKoH cepuH Bemopyccuu (°) 
Hwxke necuaHvKOB MepellOBCKOrO FOpH3OHTAa CJleqyeT WHKJI, B KOTOPOM OTJIO 
XKeHHA OPOHHUKOFO FOpH3OHTa COsepKaT KOMMIeKC CNOp, XapakTepHbIH DUI 
JIMMHHAapHToOBbIx co0eB I]pHOaTHKH. Kpome Toro, OTJO*KeHHA OPOHHIKOr 
TOPH30HTa OGalaloT XAPAKTePHbIM MPHSHAaKOM JWIA JIAMHHAPHTOBOH CBUTbI — 
NOBbILICHHBIM CofepxKaHhemM mupuTa. Ilostomy Aviad WHKJIa OCaqKOHaKOMJeHHs 
Ipepuero naeo30a IIpuynecrpopba (ramaiikoBewkHi, OpOHHLKuM TOpHsOHTE 
WM BepXHAA uacTb GepHaleBcKoro ropHs3oHTa no cxeme M. ®. Craulyka), B co 
CTaB KOTOPOrO BXOJAT OTJIOXKeHHA OPOHHIKOFO FOpH3OHTA, CTpaTHrpaduyecKun 
SKBUBAJICHTOM B pa3pe3ax [peBHero Naseosom Apyrux palionos Pycckouw maT 
(opMb! JOKeH ObITb WHKJI C JIAMHHAPHTOBbIMH CJIOAMH. TakHM IHKJIOM, BBI 
jleseHubim A. C. Maxuauom (°) B cepepo Benopyccuu, aBAeTCA BepxHas 
YaCTb BaJilaiickO CepHH, B YaCTHOCTH, JIAMHHapHTOBas CBHTa H BepXH«’s 
mecuaHHcTad wacTb TAOBCKOM CBUTbI. Tora OTJOKeHNA ObueLaeBCKOrO, JO 
MO3OBCKOPO, AMMOJIbCKOFO MH %KepeOHJIOBCKOrO FOPH3OHTOB, a Tak»XKe HHKHEel 
HW cpequeli uacTH OepHallieBcKorO TOPH30HTa OCTaeTCA COMOCTaBUTb C HHK 
HeH 4aCTbIO, HJIH MepBbIM WHKJIOM, BalaviCKOM CepHM (rIMHHCTO-aJieBPHTOBAas 
HW HMMKHAA MecuaHucTad 4YacTH TAOBCKOM CBUTbI) B ceBepHol Benopyccun. 

Topusont c atpy3HBHbIMH MW TY@OreHHO-OCaQOUHbIMH OOPas0BaHHAMU WpeB 
Hero masieo30" HMeeT WHPOKOe pacnpocTpaHenHe Ha PyccKohH muaatdopme 1 
ABJIACTCA JOBOJIbHO HajlexKHOH MapKupylouleH cTpaTurpaduyeckoH equHuuen 
OQdpysuBuble u TyPoreHHO-ocalouHble OOpa30BaHHA H3BECTHbI HW B OCHOBAHUI 
nmecuaHHKOB MOrHJieBCKOH cBuTbI I]puyqHecTpoBbaA (7), YTO ABJAeTCA elle OLHMN 
NOKa3aHHeM K TOMY, YTOObI OTIORKCHHA OJIbYeaeBCKOFO, JIOMOSOBCKOrO, AM 
MOJIbCKOFO HW *epeOUJIOBCKOTO TOPH3OHTOB, a TaK2Ke HH2KHeEM M cpemHeli yactTel 
OepHaleBcKoro TOpH3OHTa, cCTpaTurpaduyeckH pacnoviaratolMecd Mex 
TYOreHHbIM TOPHSOHTOM KaMeHCKOH cBHTEI (m0 T. ®. Esceesy) u o6pasoBa 
HHAMH IHKa C MasleOPHTOJIOrHYeCKH OXapaKTePH30BaHHbIM OPOHHIKHM To 
PH3OHTOM, CONMOCTABJIATb TOMbKO C Halsd@Py3uBHOH TONE ApeBHero Maveo30s 
Apyrux pakouosp PyccKow niatTpopMpl. 


MucrutytT reoqoruyecKux HayK Toctynuso 
Axkafemuu Hayk CCCP 15 IV 1959 


HWHTHPOBAHHASA JIMTEPATYPA 

‘YT. X. Wukenmte tn, Ianeosolickue oTmoxKexua twro-3sanala Pyccxoh naatop 
MB, JI.,1957. ? T. 0. Epacees, 3an. reon. tax. Xapbkosckoro yuus., 12, 67 (1955) 
°O. B. Kpameuu nuukosa, Jpepuue cBuTbl 3anagnoro cknona YKpaMHcKcro KpUucTadl 
auyeckoro muta, Kues, 1956. * B. TI. Ky pouxa, Jloxa. AH BCCP, 1, No3, 117 (1957) 
® A.C. Maxuau, [pepuenaneosolickne oTmoxenua Benopyecuu, Munck, 1958. ® . B. Ha 
auBKHH, Yuenne o daunax, 1 (1955). 70. UW. Huxudoposa, Crpaturpadua | 
Opaxnonosbl CHJIy pHACKUX oTMomxeHHH Tlomommu, M. 1954. 8 B. C. Coxounos, Usp, AF 
CCCP, cep. reon., Ne 5, 21 (1952), ® M. © Cramy xk, Teon. xypx. AH YPCP, 17, Bs, 9 
38 (1957). 1H. M.Ctpaxos, Mss. AH CCCP, cep. reom., Ne 5, 12 (1953) 
1B. B. Tumogees, JAH, 86, Ne 6, 1207 (1952). 1 T. JI. Wy apra, Peon. xypm 
fot 12,3. 4,22(1952), *%Th. Vasc&utanu, An, Inst. Geological Romaniet 


1088 


Aoxaagn Akayemun nayx CCCP 
1959. Tom 127, M5 


PEOJIOVH #1 


Uaen-Koppecnonyzent AH CCCP M. ®. MHPUHMHK, H. A. KPBIJIOB, 
A. H. JIETABHH u A. MW. MAJIOBHLLKMM 


OCHOBHbIE YEPTbI ME30-KAMHO3ONCKOFO PA3BHTHS FOrA 
EBPONEHMCKOHM YACTH CCCP 


Sa mocleqHHe TOfbl HaKONeH OOWMpHBI TreonormuecKHH MaTepuas, MO- 
BBOJIAIOU\MH =yTOUHHTb HMEIOUHeCH MpelcTaBeHHA O Me30-KaliHO3OHCKOM 
aTane pasBuTua Ilpezkaskasba u tora PyccKoli nuaaTpopmpl. Jia usyyeHHa 
Ba KOHOMEpHOCTeli Me€30-KaHHOSOHCKOrO pa3BHTHA tora Esponelicxoi actu 
SCCP 6bvio mpoaHaiH3sHpoBaHO pacmpesemeHne MOUHOCTeH KPyMNHbIX cTpaTH- 
rpauyeckuX KOMIJI€KCOB, COOTBETCTBYIONIMX OCHOBHBIM 9TalaM TeOTeKTOHH- 
€CKOrO pa3BHTHA-STOH OOuIMpHOH TeppuTopuu. B xKauecrBe TakHx 9TaIOB 
te BbIJeJIeEHbI HHXKHEIOPCKHH, CpeHeIOpCKHH, BepXHeIOPCKHH, HH2KHEMEJO- 
BOH, BePXHEMEJIOBOH, MaJI@COWeHO-9OLNEHOBbIN, OJIMTOIeHO-HH2KHeEMHOMeHOBHIN 
(MaliKONCKHH),  CpeHeEMHOMeHO-cpeqHeNMOWeHOBbIi HU BepXHeMHOMeHO- 
H€TBEPTHUHbIH sTanbl. JIA BbIACHCHHA MaJIeCOCTPyKTYPHbIX COOTHOIMeHHH 
SBI = COCTABJIEHbI CX€MATHYeCKHe MaJIeOCTPyKTYPHble KapTbl MOBepXHOCTH. 
daleO30H HM KPOBJIM HHXKHerO Mela K HavaJy KaxKOrO HOBOFO |sTana pa3sBUTHA. 
[IpopeyeHHble HCCIeEQOBaHHA MO3ZBOJAIOT CleaTb Ccueyrouue OOuUve BbIBOLEI. 

1. Tlocne oOmero noJHATHA B KOHUE Naeosox paccMaTpHBaemaad TeppHTO- 
pHa C fOpcKOrO BpeMeHH HauMHaeT MOCTeMeHHO BTATHBAaTbCA B TWwaT@OpMeH- 
Hble MOrpy2keHus. OCcHOBHbIM JIeiTMOTHBOM pa3BHTHA ABJIAeTCA NMOCTeMeHHOe 
BOBJICueHHe B NOrpy2KeHHA Ha KaXKJIOM HOBOM 3Tale HOBbIX YYaCTKOB MaTPOpMbI 
BIIOTh JO BepXHero Mevia (°); C OMMTOWeHa HauHMHaeTCA MOcTeneHHOe pacliH- 
peHue NOAHATHH MU CBA3aHHAA C 3THM OOWlaA perpeccHa, AOCTHTIWad MaKCH- 
MaJIbHOrO Ppa3BHTHA B CpefHeM MVIMOWeHe HM B HacTosiwee Bpema. Takum oOpa- 
30M, B pa3BHTHH Bcero tora Esponelickoh uactu CCCP Ha6smogaetca eMHbIi 
KPyNHbIli WHKJI TeOTeKTOHMYeCKOrO pa3BHTHA. OOmaA MOCcJeqOBaTebHOCTD- 
TpaHcrpeccHH HM CMe€HHBIAaA ee perpeccCHA Pa3BHBaJIMCb CJIOKHO. OOulee pa3- 
BHTHE TpaHCrpecCHH CONMpOBOKAalocb YaCTHbIMH, CPaBHHTeJIbHO KPaTKOBpe- 
MeHHbIMH perpeccHAMH, a OOWlad perpeccCHA BO BTOPOH NOJIOBHHE WHKIa — 4acT- 
HbIMH H KPaTKOBPe€MeHHbIMH paCWIMpeHHAMHM MOPCKHX OacceHHoB. 

2. IlocreneHHoe pa3BuTHe NOorpyKeHHH MW TpaHcrpeccHH B Me3030e MpoOHc- 
XOJMJIO C BOCTOKa H C tora. Pa3sBuTHe TpaHcrpeccHH c BOCTOKa Ha 3allaj| CBASbI- 
BaeTCA, MO-BHJMMOMy, C BJHAHHeM OrpomMHOH KacnHicKoH 30HbI NMOrpyke- 
Hult (°). Tpancrpeccuu, pa3BuBaBlHMecd CYOWIMpOTHO C tora Ha ceBep, culezyer, 
NO-BHJMMOMY, CBA3bIBaTb C 2KH3HbIO AJIbIIMHCKOM TeCOCHHKJIMHAaIbHOM OOacTH. 
[IpopemqeHHbli aHasM3 reosorMyecKOH UCTOPHH NOKasal, yTO npeoOaqaHHe 
CYOMepHAHOHAJIbHbIX, AHTHKABKa3CKUX, OOWMX MOrpyKeHHH HMeJIO MeECTO B Te- 
YeHHe IOPbl, HeOKOMa HM amtTa. AwbOCKMH BeK XapaKTePH30BaJICA MpHMepHO 
DaBHLIM BJIHAHHeEM aJIbMMuCKOM TeOCHHKJIMHaIbHOH OOJacTH uM KacnuicKok 
S0HbI norpyxKenui. Bepxuuit Mea XapakTepu30BasicA mpeoOJayanHem cyOuMH- 
POTHBIX MpocTHpaHH MopcKoro OacceliHa HW M3OHHMM MOULHOCTeH OTMO2%KeHHH. 
B TeyeHnve omuMroueHa, MHoleHa, H Ooubweli YacTH MIMOWeHa mpeodJanaUu 
CyOLIMpOTHbIe NPOCTHpaHHA B pacpee/ieHHM MOLLHOCTeH HW TpawH, CeHMeH- 
TaUMOHHBIX Oaccefinos. BepxHul MJIMOWeH M YeTBeEPTHYHOe BPeMA 3HAMCHOBa- 
IMCh CyYOMePHAMOHAIbHbIMH MpocTHpaHuAMM OacceliHa M H380JIMHHH MOUWHOCTEeH. 
Takum o6pa3o0m, MakcuMavIbHoe BuIHaHMe Kacnuickol 30HbI MOrpy2KeHHl B pa3- 
BUTHH OOULMX NOrpyxXenuit HaMeuaeTCA B Havasie Me€30-KaMHO3O0HCKOrO WHKIa 
M B CaMoM ero KoHUe. Hexoropyio aHOMaJIMIO mpescTaBsIAeT COOOH B 9TOM OT- 
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HOUIeHHM MVIHOWeH-90eHOBbIi 9Tal, Ha MpOTA%KeHHH KOTOporO cyOMepH]H- 
OHAJIbHbIe NPOCTHpaHUA MrpaJiM CyllecTBeEHHY!O POJIb. B pesysbTate pacipo- 
cTpaHeHHA norpy2keHuit u3 KacnuicKo 30HbI norpykeHuit u a/b HACKOH 
FeOCHHKJHHAaMbHOM OOACTH Y4aCTOK, HCMbITbIBAIOULHH NOAHATHA, MpeACTAaBJAI 
co6oH vroul, Baiouluica BepllMHOH Ha 1oro-BocToK. B mpouecce pasBHTHA m0- 
rpyxKeHuH MW TpaHcrpeccHl STOT yro/l CyWIM MocTemeHHO OTCTyNa/ Ha ceBepo-. 
gana, MOKa He 3aHAJI B BepXHeM Mey H HMKHEM NMavsleoreHe OO/aCTb OTKPbI- 
toro Jlon6acca Takum o6pasom, ugen A. I]. Kapnuuckoro 0 TOM, 4TO «B npe- 
felaX YaCTH 3eMHOM MOBePXHOCTH, 3aHATOM B HaCTOALLee BPeMA Epsponerickon | 
Poccuei, MPOHCXOAHIM MOC OBATEd bHbIC KOIeOaHHA 3eCMHOH KODbI wepes 
CMeHY MOrpyKeHHii B WIMPOTHOM HanpaBJIeHHH C OMyCKaHHAMH MepHJMOHAaJIb~ 
HbIMM» (°), HAXOAHT cBOe GecTAUlee NOATBepxKAeHHe HM iA tora Epponetickoi | 
uactu CCCP, rie 2TH B3aHMHO-nepneHAHKYJApHble BOJIHbI KOMeOaTe/IbHBIX’ 
JBYKeHHH CBASbIBAIOTCA, C OMHOM CTOPOHI, c 2*xH3HbIO KaBKa3a, a C Apyrow — 
c pasBuTuem orpomHol Kacnulickof 30HbI norpyxkeHHH. BecbMa HHTepeCHaa 
uTO HaJIHUHe Yrvia CYUIM, Balolwlerocad Ha 1OrO-BOCTOK, 3aMeuaTeJIbHO MOquep-’ 
KMBaeTCA XapakTepoM pacmpesemeHua (cpalWH, OCOOeHHO B BepXHeM Meri 
B Mla/ICOWeHOBOe H ZOLEHOBOE BPeMA. 

3. BoaHb! morpyxxeHul, pacmpocTpaHsaioulMeca C BOCTOKa Ha 3anak HW 
c ora Ha ceBep, CocTaB/AVIM oOulH (OH KOeGaTeIbHbIX JBHKCHHM, KOTOPBIM' 
B 3HAYNTEbHON Mepe YCOKHANCA Pa3sBHTHeM YHAaCJeOBaHHbIX (oT repiHH-' 
ckoro 9Tana) cTpykTyp B mpefqemax 3murepuHHCKON maTPOp MEI. Ilpu sTom 
B IIpeqkaBka3be MOBCEMeCTHO HaCJIe@MOBaIMCb B M€30-KaliHO3OHCKOM pa3BH- 
THM KPYNHble 30HbI MOAHATHM HM MporH6OoB repuMHcKoro uNkK1a (3). K nmepBbIM 
MOx*KHO OTHecTH MeyetnucKo-Besnuaesckyto H JlenuurpagcKo-IIpukyMcky!o aH 
THKJIMHAJIbHbIe 3OHbI, MPOCJe*KMBAIOULHeCA B CYOWIMPOTHOM HanpaBJieHHH Ye- 
pes sce [IpeqkaBka3be, cekyulHe Ooee KpynHble niaTpOpMeHHble CTPyKTYPBbI 
M coriacyroulneca c reotH3vyuecKHMH aHoMasuamu. A B mpezesax JloH6accKo- 
TIpombicnOBoH 30HbI HaCJIeqOBa/IHCb UH OTJeJIbHbIe QJICMeCHTaPHble CKalKM. 

4. Textounuyeckan puddepenunanna TIpeqkapka3ba HW tO%KHOH OKPaHHbl 
Pycckoh mulatTpopMbl B Me30-KaHHO30e MpOXOANa HECKOJIbKO pa3JIM4HO: B Mpe- 
melax onaleo3sohckonH nulatiOpMbl B Me30-KaHHO30e€ MpOdOJPKasOCb pa3BH- 
THe crpyktyp I u II nopsyka, HaMeueHHbIX elle B Maeo30e, a B Mpesetax 3H- 
FepUHHCKOH MaTPOpMbI WaT*POPMeHHble CTPYKTYPHble 3/ICMeHTbI B Me3030e 
TOJIbKO HauaJIH (PopMupoBaTEcA. OcHOBHbIMH (pakTOpaMH (pPOpMupoBaHHA MWViaT- 
(OpMeHHbIX CTPYKTyp B Mpesenax 9SMHrepUMHCKOH MaTPOpMbl ABAOCb 
pasBHTHe YHaCJI€EOBaHHbIX 30H NOAHATHH UM MporHOoB HW aHTHKaBKa3CKHe BOJIHBI 
KOeOaHHH, OCJIO*KHEHHbIC OTCIbHbIMH CYOMePUAMOHAbHBIMH CTPyKTYPHbIMH 
JIMHHAMH, KOTOPbI€e BO BPeMeHH ObIIH HemocToaAHHbI (?,*). B KoHue nameoreHa 
B CBA3H C pasBuTHeM KyOaHo-MxgosmbcKoro u TepcKxo-Kacnuiickoro nepeloBblx 
nporHooB Ha (OpMUpOBaHHhe CTPyKTYP OKa3aJ CyUleCTBeHHOe BJIMAHHe peru- 
OHAaJIbHbIM HaKJIOH CjioeB Ha tor. TekToHuueckad muddepenuualua TEP PHTO- 
puu, Kak M3BecTHO (7), MOXKeT ObITh YCTaHOBJIeHa MO H3MeHeEHHIO MOULHOCTeH 
cTpaTHrpaduyecKHX KOMIWJICKCOB Ha miowlaqu. Oqnako pa cbakTOB yKa3br 
BaeT Ha TO, YTO pasBUTHe MaTPOPMeHHBIX CTPyKTYP, B TOM 4MCJIe 4 OK AJIBHBIX, 
MpOucxOAMO elle NO Havasa OOULMX MaTpOpMeHHEIX MorpyxKeHHi UM TPaHe: 
rpeccuit. Ha 9To ykKa3piBaeT, B 4YaCTHOCTH, XapaKTep pacnpezeneHuA KpacHo 
IIBETHbIX M€PMO-TpHacoBbIxX OTMO2*KeHHH (’). UpesByraiHo HHTepecHbIM (bakTON 
ABIACTCA OOHAapyKeHve B npezenax IIpeqkaBKa3ba muatTtbopMeHHoro 1p: 
ckoro MarmMaTu3ma. B MnatoscKoh u BpicemKoBcKolH ONOpHbIX CKBaxKHHa? 
MNOpOAbl KaMe€HHOYrOJbHOrO yHaMeHTa (MepeKpbITbIe B 3THX PaHOHaX abo 
CKHMH OTJIO?KCHHAMH) NpopBaHbl %XWNaMH auuTos. Onpegzenenue a6comor 
HOrO BO3pacTa MOCJIeqHHX APTfOHOBbIM MeTOOM * MO3BOIA€T OTHOCHTb 9TI 
aippy3sHBbl K BepxHelt (?) 1ope. B MmatoscKoii ckpaxknne BospacT JaluTo! 
136-10 maH. eT, B BpicerkoscKo 116--10 u 124+-10 man. ner. O6e yKasaH 
HbI€ CKBAxKHHbI PachOJIOXKeHbl Ha OopTax MiaTPOpMeHHbIX cTpyKTyp I nopayKa 


* Onpeeienve mpousseseno B Jla6opatopun reonoruu joKem6puax AH CCCP no c6opa 
A. VM. Jlerapuna. 
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O yKa3bIBaeT, MO-BHJMMOMY, Ha JOBOJIbHO HHTCHCHBHOe pa3BHTHe NOAHATHH 
COMPA*KeHAbIX C HUM BMaHH, COMPOBOAKaBUeecH PaspbIBaMU MO GopTam. 
{aJIM3 MOULHOCTeH CTpaTurpaduyecKHX KOMMIeKCOB MOKa3al, YTO HaHGouee 
auvTe/IbHad AuddepenunaluaA Mpoucxo_ua B TeyeHHe asibOCKOrO BeKa H 
pxHemMesloBoH snoxH. IIpH 9sTOM cTpykKTypa nNoBepxHOcTH Mamleo30d B OC- 
)BHBIX YCPTAaX COOTBETCTBYeT COBPeMeHHOMY CTPYKTYPHOMY mMulaHy. 
5. Anpnulickne nepeqosble mporuObl, K KOTOPbIM paHee OTHOCHIOCb BCe 
peqKaBka3be BIIOTb NO NOMHbI Manpriya (!), kak 3TO yxKe OblwIO MOKa3aHO 
JOM uccsleqopateel (*,4,°), 3aHHMaIOT CPpaBHHTebHO Y3KHe JOKaJIbHbIe 
lacTKH MH pacnagalorcd Ha Be OTJebHbIe BaHHb! — Ky6ano-Muzonpckyto 
Tepcexo-Kacnulicxyto. Benomeyetcxuit (Bocrouno-Ky6anckni) nporu6 He 
KET ObITh OTHECEH K MePeXOBbIM MporMOaM UM ABJIACTCA YMCTO NaTsOpMeHHbIM 
ypasOBaHHemM — uacTbio Cpeque-KyOancKkoli Bnagquubl. WDopmupoBanne Tep- 
co-Kacnuiickoro uw Ky6aHo-MugzompeKoro mepeqoBbix mporn60oB Hayal0cb 
omurouene H HavOouiee HHTCHCHBHO MpOXOAMJIO B CpeHeM HM BepXHeM MHO- 
He, MpOOKaACh FO HacTosulero BpemMeHH. IlepeqoBble mporHObl, 3aXBaTHB 
pal SNHFePpUMHCKON MNaTPOpMbl, PasBHJIMCb Ha (OHe MaTOpMeHHbIX BIaTHH. 
6. B me30-KalHo30lcKon ucTtopuu [Ipeqkapka3ba HaOwromaeTca coueTaHue 
HaCICOBAHHOrO (B LWIMPOKOM CMbICJIe) pasBHTHA H POpMHpOBaHHA HOBOOO- 
ASOBaHHbIX CTpykTyp. Tak, HanpuMep, IJpompicioscKo-O.1eiHuKoscKaa 
Ha, MIPHMePHO COOTBETCTBYIOULaA B COBPe€M€HHOM CTPyKTYPHOM muiaHe [Ipo- 
pIcIOBO-LlyOykKcKOMy BaJly, HawHHad c TOap (?)-aayIeHCcKOrO BpeMeHH Mpel- 
“aBAa COOOH JOBOIbHO rly6oKui mporu6, KOTOpHIi B BepxXHeM Medy Ha- 
al PELYUMPOBAaTbcA H B TpeTHUHOe BpeMA Obl NpeBpalleH B Baw. IIpu 9sTOM 
J€3BbINaHHO HHTepecHO, 4TO, MO reoMopdosorMyeckHM aHHbIM (1°), TTpompi- 
1OBCKO-OJieHHHKOBCKHH mporHO mpHOnu3nTebHO B ero ApeBHHX TpaHullax 
o3poxK qaercA B HOBeltIee Bpema. TakHM oOpa30m, faa _ I ]pombicoBcKo- 
IeHHUKOBCKOH 3OHbI UMeIO MeCTO ABYKpaTHOe H3MeHeHHe 3HaKa JBMrKeHUM. 
PyroH npuMep HOBOOOpas0BaHHit HM CYLLeCTBEHHBIX MepecTpoek CTPpyKTYpHoro 
maHa cBa3aH c CpejHe-Ky6aHcKoH BnaqvHOH, OcOoOeHHO c ee ceBepHor 
acTbio — PacuepatcKuM mporn6om. JlaHHas cTpyKTypa OLlIa HaMeyeHa yxe 
-M@JIOBOe BDeMA, HO OCOOe€HHO HHTCHCHBHOe ee Pa3BHTHe MalaeT Ha MaJeo- 
@H-30LeHOBbIN aTan. Ilpu 3sTOM NorpyxeHHA 3axXBaTHIH wu CraBponovibcKoe 
BOJOBOe NOAHATHE, KOTOPOE B MaJIeEOWeH-3OWeHe OblIO OMYLEHO MO OTHOLICHHIO 
pationam Bocrounoro IIpeqkaBKa3ba, rae B 9TO BpeMA OOocoOOHacb IIpu- 
yMcKaad mogqHatad 30Ha. MalkonckHi 9Tam XapaKTepH30BaJICA COBePUIeHHO 
POTHBONOJOXKHbIM pacnpeseseHHeM 30H NOLHATHH HM MporHOosB: palioubl Bo- 
rouHoro [TIpeqKaBkKa3bA UHCMbITbIBaIOT Oosee HHTeCHCHBHOe NMorpyxenve m0 
paBHeuuio c LlentpaibHbiM H Sanayubim [Ipeqkapka3bem. K cpeqHemy MHO- 
eHy IIpukyMcKad MOAHATAA 30Ha Kak OOOCOO/IeHHaA CTPyKTypa ucueswa. 
Hapsgy c nogoOHbIMH cJlyYaiMH UMMeIOTCA MPHMepbl yHAaCJIeqOBaHHOrO 
a3BHTHA B TeyeHHe Me30-KaHHO308. K cTpyKTypaM, XapakTepH3yIOlMMcAa 
CTOHUYMBbIM TeOTCKTOHHYeCCKUM Ppe@XKHMOM, OTHOCHTCA CraBponoJIbcKOe CBO- 
oBoe moguaTHe, Kpax%K KapnuucKoro (TouHee ero 3anafqHadA HW WeHTpabHad 
acth). JlokabHble CTPyKTYpPbl H CYOWMPOTHbIe 3OHbI BaOOOPasHbIxX NMOAHA- 
uli Ilpeqkapka3ba caMH mo ce6e XapaKTepH30Ba/IMCb upesBbIyaliHO ycToi- 
MBbIMH TeEKTOHHYCCKHMH TeHCHILMAMH. 


Mockosckuii MuCTHTyT He*Texumu yecKOli Ilocrynuu10 
WM rasoBOl MpOMbILWJIeCHHOCTH 11 IV 1959 
um. HM. M. [y6kuna 
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TEOJO‘H§ 


: 


®,. C. MOHCEEHKO 


HEKOTOPbIE UEPTbI TJIYBAHHOrO CTPOEHHA 2 
ILEHTPAJIbBHOrO KASAXCTAHA HW PA3MELJEHHE 
PYJIHbIX MECTOPO)KAEHHMM 


| 
(ITpedcmaeaexo axademuxom J. H. Ulep6axoeum 17 IV 1959) | 

Llentpambupili Ka3axcTaH, TeKTOHMueCKad CTpykTypa KOTOporo ciopMH 
poBaylacb B pe3yJIbTaTe TvlaBHbIM OOpa3s0M AOKeMOpHHCKOrO, KaJleOHCKOr< 
HM YTeplHHCKOrO OporeHes0B, XapaKTepH3yeTCA HeEOAHOPOAHOCTbIO TpaBuTa 
WHOHHOTO Nod. OGsnacTb, BkKOYaIoulad Kokyetayckoe uogHATHe, CevleTél 
TeHu3cku paHOH WH BOCTOUHYIO YacTb TypralcKOH BnaHHbI, BbIJeAeTCA Hav 
6oee BBICOKHM YPOBHeM TIOJIA CHuIbI TAxKecTH. TloBbIMIeHHBIM PpaBHTalMOHHBIM 
MOJICM XapakTepH3yeTcA Tak2%Ke WH BTOpadA OONacTb, OOpasywulad BbITHYTY!O Hi 
ceBepo-3anaq yry HM oxBaTbiBaioulad Unnrus, Basn-Ayapcknit pation, Kapa 
TraHwuHCKHH OacceliH, Teuusckylo BnaguHy, Cappicy-TeHu3ckui Bogzopa3zel 
ropp! Yaytay, bernak-Jlany u oOwMpHyto TeppuToputo oT xp. Kapatay Ha 3a 
nage Wo Uy-Mnulickux rop Ha BocToke. TeppHTOpHa, 3aksO“eHHaA BHYTPI 
yKa3aHHOH JLYIH, BbIJeIAe€TCA CYLIECTBEHHO NOHH2KCHHBIM MOJIEM CHJIbI TAMKECTH 
npuyem Ha OacceHH p. Toxpay u Capbl6ysak Npuxo_uTcA YeTKO OOO3HayUaIONIMucs 
LlentpaibHo-Ka3axcTaHcKHl rpaBHTalMOHHbId MMHMMYM, COe@AHHAIOULMHCA Hi 
joro-BocToke c Cesepo-JKyHrapCKHM MHHHMYyMOM. Pa3inune B cpeqHeM ypo 
BHE MOJIA CHJIbI TARKECTH KOMeOeTcA OT 30 MrvI MexKLY NepBbIMH JBYMA OOsa 
cTaMH lo 60 mra Mexyay LlentpasbHo-Ka3axcTaHCKHM rpaBUTallMOHHbIM MHHH 
MYMOM H IIpHviexKallMMH paHoHaMHu. YcTaHaBJIMBaeTCA, YTO OOACTH Cc pas 
HbBIM YPOBHeM MOJIA CHJIbl TAXKECTH OTBCYAIOT OCHOBHbIM 3JIEMeHTaM TepIHH 
CKOH CTPpyKTYpbI MH pa3JIM4aIOTCA NO BO3pacTy 3aBeplialouleH CKagquatocTu (3%) 

Heccneqopannamu T, A. Tam6ypuesa, B. PytexGepra, UW. Il. Kocmuncxon 
P. M. Jlemenuukoi Mm MHOrMx Zpyrux TreoctbH3HKOB B pa3JIMUHbIX perHoHa: 
Asvu, Esponbi u AmMepHkH JoKa3aHa CBxA3b OCOOeHHOCTeH rpaBuTallMOHHOr 
NOJA C rTyOMHHBIM CTpOeHHeM 3eMHOH Kopp (4~°,?°), AHamH3 rpaBuTal\HOHHbL: 
MaHHbIX, TeOJIOPHYeCKHX MaTepHaJIOB M aHHbIX OMpedeeHHA MIOTHOCTH Trop 
HbIX Nopox no LlesrpanbHomy Ka3axcTaHy MpHBOAUT K 3aKJIIOUCHHIO, TO OT 
MeYeHHOE BbIINe Pa3s/IHUHe B CpeAHEM YPOBHE MOJIA CHJIbl TAKECTH Tak%*Ke OO 
CJIOBJIGHO OCOOeCHHOCTAMM TvIYOHHHOTO CTpOeHHA pa3sHblx OGsacTel. 

B oOulem crpykTypa 3eMHO KOpbl B paccCMaTpHBaeMOM pervoHe mpescTaB 
JimeTcA clefyouleh. Kak WB OMS exKAauIHX perHouax (4), BbIlIe NORepXHOCT) 
Moxopopnunya 3eCb JI@KUT, OUCBUAHO, TAK Ha3bIBaeMbIli «Oa3auIbTOBbIt c0H 
CO CKOPOCTbIO NPOAOMbHbIX CeEHCMHUeCKUX BOJIH 6,4 kM/ceK H BepOATHOH MOT 
HOCTbIO CKOIO 2,85—2,90 r/cm*. Bpuie OH CMeHAeTCA CIOeM C XapakTepHCTH 
KaMH COOTBETCTBEHHO 5,0 KM/ceK u 2,72—2,80 r/cm®. JlaHHbili cro B JIMTepa 
Type M3BecTeH Kak rpaHHTHblit ((7,1°) uw ap.) uM rpaHoguopuTospili (19). Cyz: 
MO ero HanOolee BepoATHOH moTHOcTH ~2,80 r/cm®, OH sBMeTCH CKOpe 
KBaplleBO-MOPHTOBbIM. XapaKTep eFO NOMOWBEI, KaK HM pembed) NOBepXHOCT 
Moxoposuunua, B LlentpambHom Kasaxctane He U3y4eH, KPOBJIA 2Ke ero MecTaM 
BbIXOMHT Ha MOBEPXHOCTb B BHC KBaPIeBO-HOPUTOBbIX H ZHOPHTOBbIX HHTPy 
su. IIpHHuMax noceqHHe 3a BbICTYMbI «2MOpHTOBoroy (TOUHee KBapIeBC 
AMOPHTOBOrO) C/IOA, HaXOJHM NO JaHHbIM rpaBHMeTpHYeCKO CbeMKH, UT 
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embed) KPOBH eFo OTHOCHTebHO HepOBeH MH YCJIOXKHEH Pe3KHMH BbICTYMaMU 
H BaquHamu. H3yyenue QMOpuTOBEIX H KBaPLeBO-ZMOPHTOBbIX HHTPy3Hi nO- 
Ka3bIBaeT, YTO AHOPHTOBbIN COM HeOAHOPOeH: COCTaB ero BapbupyerT OT AHO- 
DuTOBOrO WO rpaHoAMopuTosoro. IlosbuneHue OCHOBHOCTH ero HO ra66po umeer 
€CTO JIMIIb B CulyuadX CFO KOHTAMMHalMN KapOoHaTamH. Bo3smMoxHO, AHOpuTo- 
bIM CO BKO“aeT HHOra TakxKe MeTaMop*uyecKkHe UM OCaZOUHbIe MOpossl 
OKeMOpua M HMxKHero Maleo30d, OH3KHe MO MIOTHOCTH K MOpuTaM, 

Bpnue saeraeT He NOBCeMECTHO, a HepeyKO, BUAMMO cnopayuyeckn, pa3- 
MTbIM COOCTBeEHHO FpaHHTHblli COM, COKCHHKIA rpaHuTaMu, ajamMesIuTaMu 
oTuacTH rpaHoyHoputamu. I]norHocTb ero, MoO Kpalineli Mepe B BepXHUX ro- 
M3OHTaX 3eMHOH KOpbl, 2,62 r/cm?. [panuila rpaHuTHOrO COA C JHOPHTOBbIM 
JIM3 3€MHOH MOBepXHOCTH peska. Y cBoel %Ke NMOOWIBbI PPaHUTbI CMeHAIOTCA 
IMOPHTaMu», OUYeBHHO, MOCTeMeHHO, XOTH H B KOPOTKOM UHTepBase. Onu- 
BIBAeMbIH COM He ABJIACTCH CIJIOWHbIM. OH OOpa3yer Kak ObI JIMH30BUHbIC 
JIaCTHHbI MOWHOCTHIO ZO 14 KM MH MpoTsx*KeHHOcTHIO Wo 500 KM mpH WIHpHHe 
o 100 km u Oonee. Kposia rpaHuTHoro clo”, Kak HM ero NOsoUIBa, HepoBHa 
XapaKkTepH3yeTcA HaJIMYHeM JIOKaJIbHBIX BNaqHH U BbIcTyNOB. TlocmeqHue 
acTO BbICTyNaoT Ha MOBeEPXHOCTH B BUe TPpaHHTHbIX HHTPy3Hi. 

Paspe3 3emHoH Kopbt B LlestpasbHOM Ka3axcTaHe BeHYaeT cuIOH cTpaTu- 
IPHUMPOBaHHbIX MOpPOA, HHOra HEeMPaBHJIbHO Ha3bIBaeMbId B WHTepaType ce- 
i (78). Tlomumo ocaJOuHbIX OTJIOXeHHH OH BKIOUaeT Tak»xKe MeTaMOp- 


mueckHe HW BYJIKaHOreHHble OOpa30BaHHa. CocTaBsalollve JaHHblii col 
MOPOb! OOLEAMHAIOTCA B PAT PasIHUHbIX NO BOSpacTy H CTeNeHH MeTamMopdu3sMa 
KOMIWI€KCOB, KayKJibId H3 KOTOPbIX OOJlaflaeT OMpeseseHHOH MVJIOTHOCTbIO, pa3- 
JMUHOK B pa3HbIX paloHax. CpeqHAH MJIOTHOCTb ONUChIBAeMOrTO COA WIA 
foro-BocTouHOH uactH Llentpamtuoro KasgaxctaHa paBHa 2,67 r/cm’. Cnor 
CTpaTHUUHpOBaHHHIX MOpO, MOAOOHO rpaHUTHOMY, He ABJIAeTCA HeMpepbIB- 
HBIM. 

B wactoslee BpeMA HeOCTaTOUHO JaHHbIX JWI CKOJIbKO-HHOyb yAOBJe- 
TBOPHTEJIbHOH XapaKTePHCTHKH CTPOeHHA 3EMHOM KOPbI B KaxKOH H3 HaMeuaro- 
muxca B LlentpanbHom Ka3axcTaHe rpaBHTalHOHHblxX OOvacTeH. BpiaBasarorca 
JMIIb H@KOTOPbIe OCOOeHHOCTH CTPyKTypb! MocseqHux. Tak, oOmactb Llent- 
pabHO-Ka3axcTaHckoro rpaBHTalHOHHOrO MHHHMyMa XapakTepH3yeTca Hal- 
OOJIbIUeH MOULHOCTbIO TpaHHTHOTO cviod, TwyOoKHM MNorpy2xxeHHeM KPOBJIM 
IMOPHTOB, MPepbIBHCTOCTbIO Pa3BHTHA H HeOOIbIIOH MOLLHOCTbIO CJIOA cTpa- 
THUUMPOBaHHbIxX Nopod. B oO6acTH MOBbILeHHOFO MOVIA CHJIbl TAXKECTH, OKaliM- 
AAIOULeH MHHUMYM, TpaHUTHbIli CO CpaBHHTeJIbHO MaJIOMOLeH, HMeeT Kpym- 
Hble pa3yBbl, a MeCTaMH, BMJMMO, BbIKJIMHHBaeTCA; KPOBJIA JHOPHTOBOTO 
COA MOMHATA CPpaBHHTeIbHO BbICOKO; CTpaTHHWMpOBaHHble MOpoybl oOpa- 
3YIOT MOIIJHbIM col. OOnacTb c HaHOomee BbICOKHM YPOBHeEM IpaBHTallHOH- 
HOrO NOJIA OTMMUaeTCA CHOpayMyecKHM Pa3BHTHeEM TpaHHTHOFO C/JIOA UH, BO3- 
MOXHO, Oolee BbICOKHM MOOx%KeHHeM rpaHuubl Moxoposuynya, T. €. NMOOLWIBBI 
Oa3aIbTOBOrO CJIOS. 

B pasmelleHHu pyJHbIX MeCTOPOXKMeHHH HaMeuaIOTCA HeEKOTOPbIe 3aKOHO- 
MePHOCTH, OOHAPy2KHBaIOUMe CBA3b C OCOOeHHOCTAMH NOJA CHJIbI TAKECTH. 
H. I. Kaccuu eure B 1937 r. o6paTuuI BHHMaHHe Ha TO, 4YTO MOUTH BCe NOJIH- 
MeTalmu4eckHe MectopowyeHua Llentpaipbyoro Ka3axcTtaHa pacmovlarairTca 
Ha Tepputopuw xk tory or r. Kaparanga (’). Hosguee A. C. Toumakosnm, 
Tr. Tl. Kanpasospm uv C. J. Muasepom (1953 r.) Obwio NozMeyeHO, YTO NoOLaB- 
jsioilee OOJIbIIMHCTBO HX MpHxomNTcaA Ha OGsacTb LlentpasmbHo-Kasaxctan- 
ckoro rpaBHTallMOHHOrO MMHMMyMa. J[elicTBHTeIbHO, 3feCb pacmovlaratorcs 
TakHe KPYIHble MOMMMeTaWIMYeCKHe MecTOpoxeHHA, Kak Kaparaiiupl, Anait- 
rep, Axcopan II, Kafipaxrnt, Kenb-uexy, Korspin-Ocne, AkxKa H MHOrHe 
mpyrue. Cpequ Hux paciipocTpaHeHbl KOHTAaKTOBO-MeTacoMaTH¥ecKHe MeCTO- 
POXKJCHHA, MpeMcTaBJIeHHbIe CeKYLIMMH HU MacTOBbIMH KBaplleBo-cybpuy- 
HbIMH, KapOOHaTHO-CyJIbPHLHBIMH, OapHTO-CyJbPUAHBIMH H cy Ibu HBIMH YKU- 
jlaMu WM MeTaCOMaTHUeCKHMH TeIaMH JIMH30BUQHOH WIM HelpaBHJIbHOH, CJO%*K- 
Hol, (bopMpl (°), YacTO CONPOBOXKAaeMbIMH MeJIKHMH JIMH3aMM WM MpOKMJIKaMH. 
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Tlouru Bcerga verko ycTaHaBsIMBaeTCA MPHYpOYeHHOCTh UX K Pa3PbIBHbIM Ha 
pyuennsam. CocraB py KoueOeTCd OT MOHOMMHepaIbHOrO TaseHUTOBOTO Jt 
NOJIMMHHepaJIbHOFO, MPH KOTOPOM, MOMHMO CyJIb(HAOB CBMHIWa H WHHKAa, NPA 
cyTCTBYIOT MHHepasbl MeJM, 2Kevle3a, MbiUbaKa HM np. HepeqKo B npeyema? 
OJWHOrO MH TOFO »Ke MeCTOPOXKAeCHHA BCTPeyalOTCA Kak BKPalIeCHHble, MPO 
KOBO-BKpallJI@HHble, TaK HM arperaTHBHble, CMJIOWHbIe, Py bl. | 

3a npezenaMu rpaBHTalMOHHOrO MHHHMYyMa HaXOJHTCA CPaBHUTeJIbHO He 
GobuIOe UYNCIO NOJHMeTaIMYeCKHX MeCTOpOKZeHHH UW pPyAONpOABMeHHH 
MpHyeM yale BCeroO OHM MpeACTaBJIeHbI WTOKBepKOOOPa3sHbIMH H MlJlaCTOBBIML, 
TeJlIaMH BKpalJICHHbIX Py, HepeAKO TAPOTeIOWLMMH K OJHHM H TeM Ke CTpaTH 
rpaduyecKuM H sMTOMOrHYeCKuM ropH30HTaM. [lomesHbIM KOMNOHeHT B py/K 
OObIUHO TIpuCyTCTBYeT B BUC MCKOH, TOHKOM WJM pacceAHHOH BKPallJIeHHOCTH, 
Takopbl mecropoxgenua Kapatay, JKeska3ranHa, Sanagnoro []pu6anxauibs 
vu ip. Uactb reosorop (9) Ha OCHOBaHHH yKa3aHHbIX BbIllie OCOOeHHOCTeH CHM, 
TaeT PaCCMaTPMBaeMble MeCTOPOXAeCHHA OCAJOUHBIMH, OOJIbLIMHCTBO Ke UC 
cleqoBaTeei BOHeE CNpaBeIMBO, KaK HAM MpecTaBJIAeTCA, OTHOCHT Wd 
K TesleTepMaJIbHbIM (8,1°), , 

OTHOCHTeIbHO KPYyNHble MOJIMMeTaJJIMYeCKHe MeCTOPOKAeHHA, CXOMHBK 
c MecTopoxkKzeHHaMu OOacTH LleHTpasibHO-Ka3saxcTaHCKOrO MHHHMyMa, 3]eCl 
ABIAIOTCA UucKJOYeHHeM ([ybuway), H QJIst HAX OOBIMHbI JIMH3OBHHbIe, Mae 
CTOBbIe WH CeMIOBHAHbIe POpMbI (MecTOpoxZenuaA AneKcaHAPOBCKOH rpy nist, 
MaiikavH u Jp.), CylWleCTBeHHO KOJINeaHHbIM XapakTep Py H OOOrallleHHOCTE 
HX Meybio (3,8). 

KoHUeHTpalluA MeCTOPOXKTeCHHH peAKUX MeTaJJIOB B OOsacTH LleHTpaJIbHO- 
Ka3axcTaHCkOro MHHHMYMa CHJIbI TAKECTH BbIpaxkeHa elle pesbectbHee. Syeck 
pacnojaraiorca Bce KpynHenlne WH AeCATKH M@IKMX MeCTOPpOXKTeHHH H PyoO- 
NpOABJICHHH BOIbPpama Hu MowHOZeHa (Bepxuee Katipaxthl, Kapao6éa, Wanrua, 
Baitina3ap, Batpicray, Kyy, ?Kanet, Akuatay u p.). Sto npenmyllecTBeHHC 
KBaPLCBOXKHJIbHO-rpeH3eHOBbI€ MeCTOPOXKNCHHA XKHIbHOrO UH LWITOKBepKOBOrC¢ 
Tuna (1%,18), Bue oOacTH MHHHMyMa MeCTOpOxKJeHHA peAKHX MeTAaJJIOB pas 
BHTbI Cla6o H, KaK MpaBHJIO, MPOMbILWJICHHOrO MHTepeca He MpeACTAaBJIAIOT. 
Hcksrovenve COCTaBJIAIOT BTOPHYHO-KBapWHTOBbIe MeHbIE MeCTOPOK CHUA 
BouekyJib WH Koyupay c pacceAHHbIM MOJIHOJCHOBLIM OpyJeHeHHeM HU pe]KO- 
MeTaJIbHOoe — Boctouubii Koyupad. 

I]pamo MpOTHBONONOX%RKHOH 3aKOHOMePHOCTH NOLYHHEHbI B CBOeM pasMe 
IWe@HHH MeLHbIe MecTOpoxKeHHA. TloqaBasiomlee UX GOOJIDLIMHCTBO H BCe Halt 
G6oulee KpynHble W3 HHX — TakuHe, Kak Koyupad, JxesKasran, Bomekyab 
Cnacckoe, AxkOactay, KycmypyH wu p.,— meKaT 3a mpeqenamu rpaBuTa 
WHOHHOrO MHHuMyMa. Hanporus, B oGvlacTH nocmeqHero B HacTOAUee BPeMs 
HeEH3BeECTHO HH OJHOFO 3HaYHTeJIbHOrO MefHOTO MecTopoxzeHua. JlaxKe HaH 
Ooylee KpyMHble H3 HUX (YcneHcKoe, CamamGeT HW Zp.) HeBemMKH NO MacuITaban 
HM OTHOCHTe@JIbBHO H€MHOFOUHCJICHHbI. 

7Kene30-MapraHueBoe OpydeHeHve NMaweo30licKoro Bo3pacTa, yacTO comyT 
CTByIOllee NOJIMMETaJIJIMeECKOMy, 3a MpeleaMH MHHHMyMa mnpelcTaBeHt 
B OCHOBHOM MJlaCTOBbIMH MecTOpoxKzeHusMH (?,!’), Onn O6bINHO npHypoueHb 
K BepXaM JleBOHa — HH3aM KapOona. Hekotopbie u3 HUX, BO3MOXHO, OCalo¥ 
HOrO Npovcxoxw Jenna. Betpevyaiorca 3ecb H CKapHOBbie »KeNesopyHble Me 
CTOPOKIECHHA WH PyYAONPOABJeHHA, HO OHH HeBeHKH MO MaclwTa6amM HU KOE: 
WeEHTPHPYIOTCA MPeHMYULeCTBeEHHO Ha OTHOCHTebHO HeOObWOH  noUlalt 
Atancopckxoro wm BasthayabcKoro ckapHoBbix yavioB (22), TAroTelolllHx K OK 
PpaHHaM KPYNHbIX OTPHUAaTeJIbHbIX aHOMasHH. B o6snactu Leutpasbyo-Ka3ax 
CTaHCKOrO MHHMMYMAa %«esle3HOe HW  Ke/le30-MapraHlleRoe OpyeHeHHe HMee 
2KHJIbHBIH (B KanpakTHHCKOH OpaXxMCHHKJIMNHasM) WIM CKapHoBblli (pylonpoaB 
AeHnHA Kbisbi-OcnuHcKoro, KapkapasMHcKoro u jIpyrux pafonos) xapaKkTep 
Boooue 32ecb pacnomaraeicA GOO/bUIMHCTBO HE TOJIbKO >KeNe30PYNHbIX, Ht 
TakKKE PEAKOMETAJbHBIX HW NOMMMeTaWIMYeCKHX CKapHosB ('') Ormetum, HaKO 
Hell, UTO PYLONPOABNEHHA 3ONOTA, XapaKTePHble AIA MecTOpOrKLEHHi CeBepo 
BOCTOUHOK MH CeBepHon uacteH LleHtpanbuoro Kasaxctana, B npefenax rpaBH 
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allMOHHOrO MHHHMyMa peAKH MW CKyJHbI 10 CBOHM MaciiTa6am. MakcuMmauib- 
aA KOHUeCHTPaluA PyYJONPOABJIEHHH 3070TAa HaMeyaeTCA B OGaCTH HaHGovlee 
BICOKOrO YPOBHA NOJIA CHwIbl TAKeCTH (CeBepHbI Kasaxcran wu MalikanucKult 
)ANOH). 

Yka3aHHble 34KOHOMEPHOCTH Pa3MelleHHA PYAHbIX MecTOpoxKyeHni LLent- 
asbHOrO KasaxctaHa B TOM WIM HHO Mepe HaXOJAT OTparKeHue B CXemMax 
I, H. Kponorkuna, B.M. Bopevka, VW. VW. Uynununa, HW. UV. Kuasera, 
\6 11. Cemenoza, IT. H. Ilep6ur u gp. ((8,15,2”) uw ap.). 

Takum oOpasom, B kaleqoHHJax uw repuunnyax Llentpanbuoro Kas3ax- 
TaHa OTUYCTJIKBO YCTAHaBJIMBaeTCA MPHYPOUeHHOCTh, «JICHKOKpaTOBOrO» Opy- 
eHEHHA K OOACTAM OTPHLATEJIbHbIX, a «ME3O0KPaTOBOrO» — NOBbILUeCHHbIX pe- 
MOHAJIbHBIX AHOMAJIHH CHJIbl TAKeCTH. HameuaeTca Tak>%Ke HeKOTOpaA KOp- 
eNAWHA ME*KAY XapakTepOM TpaBHNTaWHOHHOrO NOA HM MOpdosorH4uecKMMH 
XCOCEHHOCTAMH PYJHbIX MeCTOPOXKLEHHH. SakOHOMePHOCTb B CBA3H OCOOeHHO- 
TeH MOA CHJIbl TAKECTH H Pa3MeLICHHA MeCTOPOXKAeCHHH MOe3HbIX VCKO- 
1aeMbIX JIA OGIacTeH Me3030HCKOTO H KaHO3O0HCKOrO CkKaqKOOOpa3z0BaHHA 
bila oTMeteHa b. A. Anypeespio ('). Kak BHQHO 43 U3JI0%KeHHOrO, OHA pacnpo- 
‘TpaHAeTCA H Ha OONACTH APeBHeEH, NaseOSOHCKOH, a BOSMO2%KHO HW JOKeMOpuii- 
“KOH, CkKMaLuaTOCTH. 

KOHLeHTPaliA MECTOPOKJCHHH TeX WIM WHBIX 3JIEMCHTOB B OMpeeJIeCHHbIX 
“~PaBHTAWHOHHbIX 3OHAX HaXOLHT OObACHEHHE B Pa3JIMNUHH CTPOeHHA 3eMHOM 
sOpbl B HX. «JleikOKpaTOBCe» OpyReHeHHe (W, Mo, Zn u Pb — xuunbuple) 
3 IleptpaibHom kasaxcTaHe npnHypoyeHo kK OO6aCTAM MOLLHOrO CKONeHHA 
“PaHHTOB, a «MesOkpaicECe» (Cu; Zn wu Pb — KowueqaHHble HW TeleTepMaJbHbIe; 
Au) — K cOacTAM BbICOKOrO MOOXKeHHA HOPHTOBOTO (rpaHOAHOpHTOBOrO?) 
OA HW CaCoro KIM fame Cnopadnyeckoro pa3sBUuTHA TpaHuToB. Kaxyuneca 
ACKNICUCHKA H3 STOO Npabhia B LeCKCTBHTeEJIbHOCTH NOATBepx ator ero. Tak, 
JeNKOMETAIbHbe p)yLonposBsieHha Basnayvibckoro u KoyupagcKoro paioHuoB 
PAPOTEICT K M€CTHDIM KP)NHbIM Ppa3AyBaM (JIMH3aM?) rpaHHTHOrO cwioa. Crpoe- 
iH€ B€PXHHX YacTeH 3€MHOH KOPbl, NO-BHAMMOMY, ABJAeTCA ONpeesAIOULUM 
WIA MpOCTPaHCTLEHHOTO Pa3MeLeHHA PYAHbIX MecTOpO*KMeHHH. Y2xe Ha choHe 
TO NPOABJseTCA EJIMAHHE HA KOHLEHTpalMlo py @akTOpOB cTpykTypHoro 
1 JINTONOPKYECKOIO KCHTPOJIA, 3a KOTOPbIMH HEKOTOPbIe aBTOPbl MpH3HaloT 
IABEHCTB) Kee 3HaueHHe ((°,14) nw gp.). M3yyeHue rayOuHHOoro cTpoeHHaA, 
3 OCOCCEHHOCTH Ke E€PXHHX CJIOCB 3CEMHOH KOPbl, M€TAJVJIOHOCHbIX PerHOHOB 
IpeACTaBAeCTCA [CSTOMY OHOH U3 NepBoouepeHbIX NMpakTHYeCKHX 3aad 
eO@H3HKH HH TECLCIuH. 


Jlenuurpazckuh rccylapcTBeHEbIli yHHBepCuTeT Tloctynuso 
um. A. A. ~KancBa 16 IV 1959 
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Jloxnagn Akagemun nayx CCCP 
1959. Tom 127, Ne 5 


TrHHPOrEOJOLHA 


A. C. HEXOPOHIEB 


K BOMPOCY O TEOPHH JEMCTBUA FEM3EPOB 
(I1pedcmaeanexno akademuxom JI. C. Kopscunckum 15 IV 1959) 


TeliszepoM Ha3bIBaeTCA MCTOUHHK, NepHosMuecKH BbIOpacblBaroulMH Ha MO- 
BePXHOCTb NapO-BOAAHYIO CMECb. 

CyulecTBy1oulve TeOpHH MO OOBACHeEHHIO MeXaHH3Ma JeHcTBHA retisepor 
gauacTylo MpoTMBopeyaT pyr Apyry HM He awTr MpaBuIbHOro OObACHEHHA 
storo saBJeHuA (°-°). Bomee Toro, QA OObACHEHHA MIPHYHH NOABJEHHA relise- 
pOB aBTOpaMM MIpMBJeKalOTCA KaK OOASaTe/IbHble PAX yCOBH, KOTOpbIe py 
JIeTaJIbHOM PaCCMOTPeHHH HX POH OKAa3bIBaIOTCA COBePUIeHHO M3JIMLHHMy 
H lIPHHUMMNaIbHO He M€HAIOT HCTHHHOH KapTHHbI STOFO NPHPOAHOTO ABJICHHA. 

PaccmMaTpHBaa BCce TEOPHH MO OOBACHEHHIO MeXaHH3Ma JeHCTBUA TeH3epoE 
H IPHUMH UX NMepHOMHUHOCTH, MpHXOLMM K BbIBOY, YTO BCe TeOPHH CxoO_ATCS 
B OJHOM: M3BepxKeHHe BOLI U3 reH3epOB CBA3@HO C BCKHMaHHeM Ha TOM MJP 
HHO rayOuHe MeperpeToH BOAbI, KOTOPad C IWYMOM H OOJIbLIOH CHIOH BbIOpa- 
CbIBAeTCA BBeEpX Ha JeCATKH MeTPOB OT MOBepxHocTH 3emmu. McrousuKu Ha: 
rpeBa B 3THX TeopHaAx pasHble. Haunuasa c Jlanra (°), BCeMH YYeHBIMH WIA OOF 
ACHCHUA MeCPHOAMYHOCTH U3BepXKCHHA HU eFO MpekpallleHHA pelaioulad pout 
IIPHMACbIBaIaCb OXJaKCHHOH BOZe, KOTOPaA NocTynaJia B KaHaJl U3 BONOHOC: 
HbIX TOPH3O0HTOB HU Mpekpalljaia POHTAHMpoBaHHe Tel3epa Hu ero NMapoorse: 
genne. IIpu orcyTcTBHH NpHTOKa OXJIaxKaeMOH BOLI, NO HX MHEHHIO, relise- 
poB He OblWIO Obl, a Obl Obl KHMAWLMH MCTOUHHK, HIM cPyMapoua, HempepbiBHC 
oTiemmoWad map. 

Ha6mojenue 3a rei3epaMH NOKa3bIBaeT, YTO HX elicTBue He HMeeT TeCHOL 
reHeTHYeCKOH CBA3H C MPHTOKOM H3 BHE XOJIOJHbIX BOI. 

TepMOJMHaMHYeCKH HEBO3MOXKHO ake HeOOJIbIUHe KOJHYeCTBA BOJbI nipe- 
BPaTHTb MOJIHOCTLIO B Map 3a CueT ee BHYTpeHHero TemocoyepxKanua. B nag 
NpeBpallaeTCA TOMbKO YaCTb BOLbI, COOTBETCTBEHHO H3ObITOK TemsOcoqepxa- 
HHA BOJbI MO CpaBHeHHIO C ee TeMOcoyepxKaHHeM NP TaHHOM JaBJIeHHH HacbI- 
menus. Tlostomy sBpiBogbt (°,°) 0 HempepbIBHOCTH Mapoobpa3s0BaHuA UH MOJIHOM 
nmepexole HarpeTOH BOUbI B Map TepMOJMHAMMYeCKH HeBEPHLI HW He coorBeTcT: 
BYIOT J@HCTBHTeEIbHOCTH — OT HHX CJleqyeT OTKa3aTbCa. 

IIuraHve BceX KaM¥aTCKHX, HOBO-3eaHICKUX, MCaHACKUX TelisepoB ocy- 
WECTBIACTCA TOPAYMMM BONaMU Cc TeMMepaTypol Compute 100°, unpKysupyt- 
IMM B Hexpax Seman. Ilepey H3Bep?KHHEM IWIaCTOBOe AaBJeHHe yPaBHOBeLIn- 
BaeTCA JaBJIeHHeM CTOOa BOAbI B KaHase reli3zepa (Pr ~Hexs{s). Bo BpeMa U3 
BepKeHHA JaBseHHe Ha 3a00H pe3KO MayaeT, TaK KaK YAaCTb BOJbI H3 KaHaulé 
BbIOpomeHa. Baarofapa BOsHuKalolemMy Mepenaly AaBeHuit B ONycTOIeHHbIE 
KaHaJI MOcTyNaeT ropsxuad Boda H3 BOAOHOCHOrO TOpH3oHTa. 


Q =n KM go KeM Pr Hem 
1 R ] S Ys ; 
B r Wy Me 


rye Q— KouMuYecTBO BOY, NocTynaioulel B Kanan; K;— Kosdpbunnent (pH JIB: 
Tpatuu (M/cex) pu ¢ > 20°; M — momjHocTb Boxouocuoro ropusonta, R — pa: 
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IMyC BJIMAHMA, fF — pafMyc KaHasla WJIM CKBaxKHHbI; S — BesMYnHa NOHMKe- 
MA ypoBHA, P, — HY-y— pa3HOCTb WaBJeHHi; Ys, Yom — YACJbHbIM Bec BOJHI, 
e€CH, COOTBETCTBEHHO. 

Ec MpHToK B KaHadl paBeH m xr/cekK c t= tf, B MOMCHT BpeMeHH +, 
M3 HerO TIpH aBieHHH B KaHalle P<P, OyneT OOpa30BEIBaTBCA 


| ih . 
jap B KOuIMUecTBe X xr. X =p—7M, rae i — TennocogepxKanue BOLE pu 


jaBleHHw P; i” —TensocolepxaHve oOpasylolleroca mapa mpu aBae- 
buu P. 

O6pasopaBulniicl Map B KomMuectBe X Kr u OcTaBUaicA BOMa B KOJM- 
ecTtBe (m— X) xr OyfyT uMetb ¢, cooTBercrTByiollee ty MpH JaHHOM jaBse- 
wu P; ty<to. Tlocne otgenenua X xr napa qua noyWepkaHua mpomecca 
‘apooOpas0BaHusl HeOOXOAMM MpHTOK Tella, KOTOpbIii MOXBOLUTCA C BHOBb 
ocTynatouleH BonoH. B cwexyioulHii MOMeHT BpeMeHH B KaHaJl MocTymaer 
€ m kT BOJb, a My,°TaK Kak OcTaBWaica Bofla (m—X) KP NOAHAMACh 
(m— X)v’ 


KaHaJie WH YMeHbIIMJa MepBOHavabHOe NOHMKeHNE Ha BEMUMHY aa 


? 
We v' — yeJIbHbIM OObeM 2%KHKOCTH. 


B CKBaxkKHHYy MpHHOCHTCA TeMJIO B KOJIMYeCTBe Mi, KOTOPOe UeT Ha Te- 
erpeB OCTHIBalOlleH BOAbI Ha At (m— X) kr u Ha MapooOpa3oBaHue. Urodni 
im— X) kr Bogyl c t= 100° 3akunemn, HeoOxoqumo, 4TOObI Ha WeHTpax 
tapooOpa3s0BaHHa TeMiepaTypa Oblia Bblie Ha At, uem fy. Bes sroro Kune- 
(Me HEBO3MOXKHO. BayaHc mpuxosa H pacxowa Tela, mocTynatomero B Ka- 
fal, paBeH m(i—iy) = NcAt+ Xr, rye m—komnuyecTBO NuTaloMeh BODHI; 
— TelocofepxaHne MOCTyMarollen BObI; iy — TeMJIOCOJepxKaHe BOI B Ka- 
jae TIpH faBleHuuH HacbiljeHua; N — KosmuecTBO BOsbI B KaHase; At — Be- 
IMYHHa NeperpeBa; C—TeMJIOCEMKOCTb BOJbI; / — CKPbITad TeMoTa Mapoobpa- 
oBaHuA; X — KOJINYeCTBO OOpa3syrolleroca napa. J\a Hallero culyyaa GanaHc 
aBeH Mm, (i — in) =(m— X)cAt+ Xyr. Tak kak MO Mepe No_bemMa BOsbI 
; KaHaJle M2 YMeHbIlaeTCA B Chay yMeHbuieHuA dS/dt<0, a N pacter, To 
OuIMUeCTBO Tenia, Uyilero Ha NapooOpasoBaHue, COKpalllaeTcA HM, CwleqoBa- 
€JIbHO, YMeCHbillaeTcH X; Yepe3 HeEKOTOPOe BpeMA Tt BeCb H3JIMLIeK Tena 
1(i —iy), KOTOPbIM B MepBOHavaJbHbI MOMCHT WeJIMKOM IleJI Ha MapooOpa- 
OBaHHe, TeMepb JOJIKeH PaCXOMOBaTbcA Ha NeperpeB BOJbI, HM Ha Napoodpa- 
OBaHve ero OyeT He XBaTATb. 

TaKuM OOpa30M, y2Ke B OTCYTCTBHE MOCTOPOHHUX (aKTOPOB, KOTOPbIe MOFyT 
Ka3bIBaTb OXJlaxKMarollee JelicTBue, CaMa BOJa reu3epa B Mpowecce HanouJ- 
@HHA KaHaJia OyeT CHHKAaTb NapooOpasoBaHHe UM CO BpeMeHeM CaMa ero Mpe- 
patut. Ilostomy mpuBseKaTb OxJaKeHHe BOB, KOTOPoe norawaso Obl Mpo- 
ecc MapooOpa3s0BaHHA, COBepIUeHHO u3IHMWHe. Bofa, BCKHNasd 3a C¥UeT BHYTPeH- 
ero TeMmJOCcOsepxaHHA, CaMa CceOA OXJIaKMaer. 

TIpurok co cTOpOHBI OXJaxKCHHBIX BO TOJIbKO YBeJIMYMBaeT WMKJI WelicTBHA 
eli3epOB, YBeJIMYMBaeT MepHo mporpeBa BObI H YMeHbIUaeT CTaMMIO UM3Bep- 
‘CHUA. 

B mOcTOAHHO JelcTBY!OWHX KHMAWMX HCTOUHHKAaX Bce TeNJIO, MOABOAMMOe 
BOJOH, nocrynaromel B KaHal m (i — in), UeT Ha NapooOpasoBaHue (3a BbI- 
€TOM NOTepb Tela B MOpose), KOTOPOe MPOHCXOAHT TOMbKO Ha YCTbe HCTOUHH- 
a. IIpu sTom ocraBuiasca Boda (m— X) He ocTaeTCH B KaHaJie CKBa?KHHBI, 

W3IMBaeTCA U3 UCTOUHHKa. 

MoxHo cibopMyJIMpoBaTb HeOOXOMMbIe H JOCTATOUHbIe YCJIOBHA BOSHHKHO- 
€HHA Trel3epHoro pexkuMa. 

TMoctaTounpe yCAOBH A — 9TO YCAOBUA, OOECTIeUMBaIOUHe BO3- 
OOKHOCTh BCKHMaHHA MeperpeTou BOJIbI B KaHaJIe CKBAXKHHbI, axe CCIM 9Ta 
Ola Nepeq HavasIoM H3BepKeHHA He JOXOMMT MO NOBepXHOCTH. 

B nmpupogupix ycuIoBuAX OTIMUMe TeHsepOB OT MOCTOAHHO KHMALIMX HCTOU- 
HKOB 3aKJIO4UaeTCA B TOM, TO y MePBbIX KMMeHHe HayHHaeTcA BHYTpu cTONOa 
OjlbI B KaHaJIe, a Y BTOPbIX OHO MPOHCXOANT TOJIbKO Ha MeCTE BbIXO/a BOJbI Ha 
OBep XHOCTb. 


1 LAH, vr. 127, Ne 5 1097 


Tefiseppi o6afaioT Oovlee WIMpOKHMH KaHaJlaMu, B KOTOPbIX BOfla ABUKETCS 
¢ HeOOJbIIOH CKOPOCTbIO, a B HCTOUHHKAX BOa MOAHMMaeTCA K MOBepXHOCTE 
NO y3KHM TPelllWHaM, MPeNATCTBYIOULMM BCKHMAaHHIO €€ BHYTPH y3KUX moviocTeH. 

HeoOxoqumMpe YCJOBH A — STO YCOBHA, MPH KOTOPbIX C OMpe- 
JIeNCHHOTO MOMeHTa Mole Havala H3BePp2KeCHUA KHMeHHE MO BCEMY CTOJOY *HT 
KOCTH B KaHaJle CMeHSeCTCA MOBep XHOCTHBIM KHIICHHeM NocTylarolleH BOI C OT: 
JIeJICHHeM Tapa; OXJlaxkKaolladcA mocle NapooOpas0BaHuA %AUAKOCTh [OJDKHE 
IPH. 9TOM OCTaBaTbCA B KaHalle. 

Hocue Hauaa (POHTAaHHpOBaHUA Feligepa KHMeHHe OBICTPO 3aXBaTbIBaeT BECE 
OObEM Meperperoli BOLI, KOTOPad BbIOPacbIBaeTCA 3a CUeT YBEJIMYCHHA OObEME 
TlapO-BOAAHOH CMECH. 

Buosb mocrynailllad CHU3Y NMeperpeTaa Boda oTAeuset X Kr Mapa, OCTbIBAaeI 
no ty; ocraBmiueca (m— X) kr Bopp c ty < fy He YaIAIOTCH, a, MOCTENCHHO Ha: 
KallIMBaiCh B KaHaJle, MpeKpalllaloT NapooOpasoBaHue. 

B KWMAWIHX HCTOUHHKaX BOJa NocJe OTAeeHHA Napa WeIMKOM yJlaJIneTCs 
H3 TpHOHa CaMOTeKOM, UM K YCTbIO BHOBb NocTyiaeT MeperpeTas Boxa, koTOpas 
ONATb WeIHKOM yJaJlAeTCA, T. €. COOMIOLACTCA YCJIOBHE HENPEPbIBHOCTH JBHXKE 
HHA MOTOKa HW COXpaHeHue TeMJIOBOrO OaJiaHca. 

Ja HenpepbiBHOH paOoTbr rei3epa HeEOOXOJHMbI CJIeyIOulMe YCJIOBHA. 

1. Heo6xoguMo UCKsOYHTb BO3MOXKHOCTh BCKMMNaHHA BOsbI Ha riyOuHe B Ka 
Hale. STOFO MOXHO JOCTHYb CO3IaHHeM JONOJHUTEIHOTO MpOTHBOaBJeHH! 
Ha ycTbe reli3epa, KOTOPOe JOJI2KHO ObITb BbILWe TaBJICHHA HaCbILeHHA Ha JO 
Ooh rayounHe. 

2. Hyxxno, uroOpr BMecte c X Kr OOpa30BaBlerocs Napa H3 KaHasla NOHO 
CTbIO YaJAlacb BCA BOJa (m, = (m — X) KP), OcTaBUIaAcA Nocne OTTeNeHU! 
napa, T. e€. 4ToOb! coGojjalocb YCJIOBHe HeMPepbIBHOCTH JBHXKCHHA MOTOKa 

3. JIia ecrecTBeHHOH HempepEIBHOCTH eHCTBHA HeEOOXOLUMO, YTOOEI Hanoy 
Hall MOBEpXHOCTbIO 3eMJIH Obl] BHIMMe TaBJICHHA HaCbIMeHHA JIA TaHHow Temne 
paTypbI BOJBI. | 

Teti3epHbit pexkuHM Bcerfa OyfeT BOSHUKAaTb B IWMPOKHX KaHaslax, KOTOPbI 
BCKPbIBalOT BOJOHOCHbI€ FOPH3OHTbI C HanOpoM Ha ycTbe P > Py wu He O6NAa 
WaroT OOJIbIUHM paCXOJOM BOJbI Ha YCTbe. 

IIpu OypeHuu WA uUCnOMb30BaHHA TOPAUMX BO, B Z9HEPreTHYeCKHX Ie: 
culelyeT HMe€Tb B BUY NOABMeHHe TeH3epHOrO PexKUMa B CKBaXKHHAaX, YTO AB 
JIACTCA OYCHb HEXKEMATCJIbHbIM ABJICHHEM MPH MX UCMOMb30BaHHH. Tlo3sTOM' 
HY2XHO YMe€Tb MpeQOTBPalllaTb MCKYCCTBEHHO TeH3epHbIt PexKUM. 

[IpaBubHoe NOHMMaHHe JekcTBHA reH3epoB HW MpolleccoB napooOpasoBaHH: 
B CKBaxKHHaX OTKPbIBaeT OOJIbIIME BOSMO2%KHOCTH MPH UCHOJIb30OBaHHH TepMAadIE 
HbIX BOX B HaPpOJHOM XO3AHCTBe H OCOOeHHO MPH pa3sBelKe MecTOpOXeHHH FC 
paunx Bog. IloqpoOuee Ha STOM BOTIpoce MbI OCTaHOBUMCH B Ocobol pa6ore 


Jla6opaTopua BymKaHOOrHH Ilocrynuso 
Akayemuu Hnayk CCCP 14 IV 1959 
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ITOUBOBEJEHHE 


A. lif. PAJICTAH 


OB AKTMBHOCTH ®EPMEHTOB HM HHTEHCHBHOCTH 
JIbIXAHUA MOUBbI 


(ITpedcmaeaeHo akademukom H. B. Twpurem 25 IIIT 1959) ~ 


B HacTOsee BPCMA CYILECTBYIOT Pa3JIHUHbIe B3TIAbl Ha U3y4yeHHe GOuO- 

OFHYeECKOH AKTHBHOCTH NMOUBbI C NOMOLMLbIO ONpeseseHHaA cepMeHTOB. Kynmpe- 
uu (') nu Toda (7) Ha OCHOBaHHMM CBOHX UcCJIeAOBaHuii CUMTAaIOT, YTO aKTHB- 
OCTb (@eEPMEHTOB ABJIACTCA MOKa3ZaTeJIeM ONONOTHYECKOl AKTHBHOCTH MW MOJ0- 
DONMA TOUBBI. 
— Kénd (*) u Z[po6uux (*) yrBepxxaioT, YTO AKTHBHOCTb (PepMEHTOB He MOKET 
“Y2XKUTb KPHTepHeM OGuIeH OHOJOrMYeCKOH AKTHBHOCTH M NOKasaTeJeM MIOLO- 
)OWMA NOuBEI. K TakOMY 3aKJIIOUCHHIO OHH MpPHUUIH Ha OCHOBaHHM JlaHHbIX, 
/KA3bIBalOULUX, UTO Me@*KJLY AKTHBHOCTbIO (PEPMCHTOB H HHTCHCHBHOCTHIO JbIXa- 
{MA MOUBbI HET MPAMOM CBxA3H. CuleslyeT OTMETHTb, YTO NMPOAyYWUMpOBaHnue yruie- 
SACJIOTHI STH ABTOPbI CPaBHHBaJIM C AKTHBHOCTHIO THApoMa3, B YaCTHOCTH Kap6o- 
Wypas MOUBBI. 

BosHukaeT Bompoc, culeyeT JIM O%KMAaTb MPAMOM KOPPeJIAWMH MEXKLY ak- 
MBHCCTbIO THAPONa3, KaTaM3HPYIOWNX THApPOMTHYeECKHe peak, MH NpoRy- 
[MpOBaHHEM YIJIEKHCJIOTHI, ABJIAIOWMMMCA Pe3yJIbTaTOM OKHCJIMTEJIbHBIX HW BOCCTA- 
IOBHTCJILHBIX Mmpoweccos. TlocKoubKy [blxaHHHe paccMaTpHBaeTCcA Kak Mpowecc 
foOuNM3alHH WU TepeHoca BOZOpOJa B Wenu GepMeHTOB HaBCTPeyy aKTHBUPO- 
3AHHOMY B COOTBETCTBYIOUIMX CHCTEMaX KHCJOPOAy, TO HHTCHCHBHOCTh JbIXaHHA 
[OJKHA KOPPeJIHPOBaTb C AKTHBHOCTbIO OKCHIa3, a He rupspoa3. AKTHBHOCTb 
)KUCJIHTCIbHBIX (PEPMCHTOB MOUBbI MOUTH He H3yyeHa. Mery TeM, OHM HIpaloT 
SAKHYIO POJIb B Mpolleccax pa3s/OxwKeHHA WH CHHTe3a OPraHHyeCKOTO BeMLeCTBa 
; mouBe. YcTaHOBJIeHO, YTO (PeEHOJIOKCHa3sbl MHKCOOaKTepHH YuaCTBYIOT B pe- 
IKILMAX O6pa3s0BaHuA FyMHHOBOM KucoTHI (°). 

JAS HCCICLOBAHHA OBI B3ATHI COpaslibl U3 MaXOTHOFO CJIOM PasJIHUHBIX TH- 
OB nouB ApMeHHH. YuNTpIBaA JMHAMMUHOCTb aKTHBHOCTH (epMeCHTOB HU HHTECH- 
MBHOCTH JIbIX@HHA, Mbl C UebIO MOJYYeHHA CpaBHUTeJIbHbIX JaHHbIX Opa 
Opaslbl MOUBLI B MepBo NOMOBUHE alpesA. OOpasiibl BbICYIUHBaJIHCb JO BO3- 
YUIHO-cyXOro COCTOAHUA pH KOMHATHOM Temnepatype B TeHH. SaTeM BO3,yuI- 
0-cyXad MOUBA TIUaTebHO OUNLUalacb OT KOPpHeH WH TpOceHBaslacb Yepe3 CHTO 

OTBePCTHAMM JMaMeTpoM B | MM, Mocse uero cpasy NocTynasa B aHamu3s. AK- 
MBHOCTb TMApolas onpesetasacb M0 MeToyquKe Kynpesnya (') u Todmana 
’, §). AKTHBHOCTb (PepMeHTOB JIA KaxKOW MOUBHI ONPeMeANaCbh KaK B BO3AYUI- 
O-CyXUX OOpasllax, TaK M B COpa3laX MOUB, CTePHJIM3OBaHHbIX CYXHM %KapOM 
} CyYIMbEOM wKady npu 1§0°BTevenve 3 yac. Bonpirax KOHTpoueM CYA 
€ TOJIbKO CTCPHJNSOBAHHbIe NOUBHI, HO HM COOTBETCTBYICUMe CyOcTpaTbI 6e3 Nou- 
pr. JA OnpeweneHua aKTHBHOCTH KapGoruppas Mocse SKCNO3HUMH CyOcTpaTOB 
NOUBOl YYHTHIBAHCb No Beprpany pelyuupyiollve caxapa (oOpa3sopaBuineca 
a cyTKu). Katanasa onpejeaiach ras3OMeTpHYeCCKH, MyTeM H3MePeHHA KOJIH- 
ecTBa BbifeAicmeroca KUucmopogza mpu 18—20°. 

AKTHBHOCTb MepOKcuJasbl U NOMHGeHOIOKCH ash! ONPeAeNANACh CELYIOULMM 
6pasom (°). Hagecka nouen (5 r) noMellaiacb B KOHMYECKYIO KOJIOY EMKOCTHIO 
00 ma. Tyya xe mpu6aBnanocb 100 Ma AucTHAMpoBaHHOH Bob u 0,5 Ma Tosy- 
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ola, HM COepxKHMoe BCTPAXHBasOcb Ha poraTope B TeyeHHe 20 MMH. 3aTeM BI 
TAKKY (HJIbTPOBaM (PUMTPaT OJKeEH ObITb COBEPUICHHO MpO3payHBIN 
Vuky6alusd BbITsxKKH C CyOcTpaTOM MpOH3BOMMIacb B 5O-MHJIJIMMCTPOBbIX ME 
HbIX KOIOaX C MpHTepTHIMH mpoOKaMH. B MepHple KOJIObI MpHJMBaJIM 10 10 » 
% pacTBo>a mMporamiona, 2 Ma 0,5% mepekucH BOfoposla, 3aTeM mpuoa 
aamu 20 ma cdbuptpata. TapaiesbHO Ha MJIMTKe HarpeBaJIW OCTaJIbHy!o 4ac 
(buIbTpata C OGPaTHHIM XOJOXMIbHHKOM B TeyeHHe 15 MHH., OXJa%KMaJ 
u 20 Mi OXMaKJeHHOTO (UMLTpPaTa MpHOaB/AIN B KOOY B KavecTBe KOHTPOUI 
B ompire KOHTpOJIeM CYKH He TOJbKO CTepHJIM3OBaHHbIM PUJIbTpaT, HO 
cy6crpatb 6e3 :busbTpata. SaTeM KOJIObI 3aKpPbIBaM NpOOKaMM MU OCTABIAY 
B Tepmocrarte (30°) Ha 30 Muu. Ilo ucreyeHuu COOTBETCTBYIOWNErO BPeMeHH Pea 
WHIo MpeKpatlasH mpHOaBsenuem 5 ma 20% ce 
ay HOH KHCJIOTHI. SaTeM MpHOaBJAH CepHbIM SPH 
B30aJITDIBaJIH WM SPUPHbIM PacTBOp Nypnypraln 
nowBeprasu POTOKOJOpuMeTpHpoBaHHio. Taki 
2Ke IIPHeEMOM OMpeeAacCb AKTHBHOCTH NosHd 
HOJIOKCHJla3bI TOJIbKO 6e3 NOOaBJIeHHA NepeKH 
Bowopofa. AKTHBHOCTb (PeEPMEHTOB BbIpaKasla 
B MMJWIMrpaMMax lypnuypranua. 

J[pixaHHe MOUBbI ONpeselAIOCh B Jadopal 
PHM MpH MOMOMIM Mmpoctoro mpHOopa (pu. -; 
mpelcTaBarollero coOOH CTeKJIAHHbIM WHJIME 
puyeckult cocyy (d = 10 cm), emxoctbto | 4, 
npuTeprou Kppmukon. Land cmaspiBaJicA Bak 
YMHOH Ma3bi0 HIM Ba3eJIMHOM. CxemMa mpHoo 
TakoBa. Ha BHyTpeHHeli CTOPOHE KPbILIKH Hax 
HTCA KpiOuOK, K KOTOPOMY NOABeWIMBaeTCA Ma 
JI€BLIH MewIO“eK JIM ceTUaTad KOpP3HHOUKA 
nouBoh. B KpbIlike HMeIOTCA [Ba OTBEPCTHA: OF 
JJIX HaJIMBaHHA pacTBopa OaputTa, Apyroe 
JIA XJOpPKabllueBoh TpyOKH. C NMOMOIL 
XJIOPKaJIbUMeBOH TPYOKH CHCTeMa COoeMHAeTCS 
HapY2KHbIM BO3LYXOM, H TEM CaMbIM CO3]aIOT 
Pron ieTiduoov mm cnperene: HOPMAJIbHbIe YCIOBHA WIA Dpixanua. J[1a ong 

HAA J[bIXaHHA TMOUBEI WeleHHa B cocyq mpHanMBaroTt 25 ma 0,05 

pacTBopa OapuTa HW 3aKpbIBaloT eFO_ KPBI 
KOH C MOJBelWeHHbIMM K Hef 10r mouBpl. OMHOBPeMeHHO CTaBHTCA KOHTPOJIb 
TakOH 2Ke mpHOop, Kya MpusuBaetca 25 Ma OaputTa WA yuera yrueKHcwoT 
BosAyxXa, Haxoyaileroca B cocyye. [Ipu6Oopp craBatca B TepMoctaT (30°) | 
24 uaca. Ilocme storo,“30bIToK ru~paTa OKucH OapuaA B MpucytcTBun 1—2 k 
Neb eHoubTatenHa,OTTuTpoBprBaetca 0,05 N conmaHoilt KucnoToH. PasHn 
B kowMuecTBe HCl (mi),"nomequiei Ha THTPOBaHHe B KOHTPoue HB OMIT, Na 
KOJIM4CCTBO YIVICKHCJIOTHI, BEINeICHHOM MPH IbIXaHHH MOUBEI. 

AKTHBHOCTh (ePMeEHTOB HM HHTCHCMBHOCTb JbIXaHHA HaMH onpefeala 
B OKYJIbTYPCHHBIX, MIOOpozHnrx nowwax ApMeHHM H B MeHee MAOOPOAHO 
HeOKYJIbTypeHHOH, nouBe u3 Hlaymauckoro paliona. PesypraTH onpesemten 
IpHBosaTcs B Tad. 1. 

OTH WaHHbIe YKa3bIBaloT HATO, 4TO B Pa3sJIMYHbIX THMaX MOUB HE CYLIeCTBY 
NIpAMOH CBA3H M@KTY aKTHBHOCTbIO FHpoa3 WH WHTCHCMBHOCTbIO JbIXaHh 
B uepHo3eMaxX H T€MHO-KalITaHOBbIX NOUBaX OOHAPyXHMBaeTCA CpaBHHUTeMb 
BbICOKad AKTHBHOCTb KapOoruypas H ypeasbl, MexKy TEM KaK HHTCHCHBHOC 
WbIXaHHA HUSKaH. Syecb OOHapy2xXUBaeTCA TakKxKe HH3KaA AKTHBHOCTb OK¢ 
ma3 M KaTalasbi. XoTA KaTalla3a ABMAeTCA (PepMeHTOM PacIeMIeHUA, BCE ; 
HaJIMdHe B MpocTeruyeckoH rpymMme reMHHHOTO xKeMesa MpHONMKAET ee K OKI 
JIMTeIbHBIM epMeHtam. Ilostomy B Tex noyBax, re OOHapy2xKuBaeTca cpaBE 
TeJIbHO BbICOKaH AKTMBHOCTb OKCHa3 HU KaTalla3bl, MPOMYKUMA YyraAeKUCO 
pH AbixaHHn OobumaA. CieqOBaTebHO, WHHTCHCHBHOCTb JIbIXaHHaA HaXOIMI 
B KOPPeJIATHBHOM CBA3H C ABTHBHOCTbIO OKCHa3 HM KaTawla3bt. 
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Uccneqopanus nokasaiu, YTO Ha OCHOBAHHM JaHHbIX OMpeleeHuA aKTHB- 
CTH OTENbHLIX PEPMEHTOB TPYAHO OWEHUTb OOILy!IO OuOMOrMUeCKYyIO aKTUB- 
Th NOUBI. J]a nOATBepxXAeHHA CKa3aHHOTO MPHBeLeM B KayecTBe MpHMepa 
HHBIC, NOJIYYCHHbIe Ha JBYX MJIOMOPOMHbIX MOUBAaX: YepHoOseme U3 CrenaHaBaH- 
oro paliona u Oypoll KyIbTypHO-nowMBHOH nouBe u3 ApapatcKoll paBHHHB. 


Talon wae 


AKTHBHOCTb (bepMeHTOB M HHTCHCHBHOCTL JbIXaHHA HEKOTOPHIX THMOB MOUB 


a os o a ! = 
rs By S x |e iar ee ae 
oe ere Oe Hae) Sia Bae | i 
su bal.) oO mo te) Sie -2 wy tent 5 
0 ree mee ie a eaae, oles aS ae) 
Pass S ECA BlOSES|y Ee SS OF 
ons sasha Ae} Bik | oo <li 4 BE LS 
1.) ioe} a Bos ees Qq .OoF Ha & fo) oo} Lal ers 
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Re ao 2 xO x eae Sn OPS Thi | Oars tae Soe 
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UepHo3em, Bblllemouen- 
id (Crenanapan, o3umas 
MeHUI1a) 3b, 1 3,9 4,3 2,4 a On 4,9 Ae: 
TemHo-kalliraHopaa 

lapTyHu, o3uMaa mute- 


ma) 21,6 PS) 2,4 1,4 Sea WAS) 6,4 3,4 
Kaurranosas (Cnurtak, 
sMMan TMIeHHIa) ADS 2,4 0,9 Ao ak || 6 SPA te) 6,2 


CseT10-KalliTaHopaa 
sacapreuap, o3HMaa 
neHua) De 1,8 ilies OF Gene Sat On On| mmioms 9,9 
Bypas, kybTypHo-nc- 
iBHasdt (OKxTemOepau, 


IOMOK) 6,0 1,4 0,3 Oa Ware I air sat ||) al 4 5,4 
‘Cpermo-6ypasa (ILay- 
1H, KyKypy3a) 4,2 a) O225— 1.0, 95 142s tal Sot 8,5 3,8 


KrABHOCTS WHBepTasbl, aMMsasbI, B-rnioKO3HJa3bl. HW. ypea3bl B YePHO3eMe BBI- 
)KaA, a B OyYpOH KYJbTYPHO-NOHBHOM mouBe_ OUeHb’ HU3KaA. HacOoporT, B 
2PHO3EMe AKTHBHOCTbh MepOKcua3bl, NOMHMeHOMOKCHAa3bI, KaTaJia3bl WH HH- 
SHCHBHOCTb JbIXaHHA CPaBHUTeJIbHO HU3KaA, a B OypoH KyJIbTypHO-nOMMB- 
of BbicokKan. HeckombKO uHaA KapTHHa MOyueHa Ha CBeTWIO-OypoH, Me- 
ee NOLOpomHOH noune (rymyc 1,44%, N 0,12%, P2Os 0,126%, K2O 1,77%, 
64 ThIC. MUKpoopraHH3smMoB Ha 1 r cyxoh moupbl). Ora nouBa uMeeT He 
WIbKO HH3KYIO aKTHBHOCTb rugposa3, HO W (NO CpaBHeHHIO C KalliTaHOBOH 

OypoH KyYJIbTYPHO-NOJHBHOH MOUBOH) CpaBHHTeIbHO HH3KYIO AKTHBHOCTb 
KCHa3, KaTala3bl HM WHTCHCHBHOCTb JbIxaHua. CreoBaTesbHO, Jia TOTO 
TOObI HMeTb mpescTaBmeHue 06 OGmeh OuoMOrMYeCKON AKTHBHOCTH HM MOLOLo- 
MM MOUBbI, He CJIeqyeT OrPaHHUMBaTbCA OMpPeAeJIEHHEM AKTMBHOCTH OTJeJIbHbIX 
€pMeEHTOB, a HECOXOJMMO U3y4aTb AKTHBHOCTh pa3sJIMYHbIX rpynn depMeHTOB 

MHTCHCHBHOCTb JbIXAHHA TOUBBI. 

Ilo aKTHBHOCTH OTJCIbHEIX (ePMEHTOB TPYAHO OLeHHTb OOULyIO OuoOTH- 
eCKYIO AKTHBHOCTb MOUBbI, TAK KaK UX leHCTBHe XapakTepusyeTca cTporok 
meluuynocrbio. OHaKO OHM JalOT HarAHbIe NMOKAsaTesu HalipaBJIeEHHOCTH 
HOXMMUYECKHX Mpolleccos, B nouBe. Hanpumep, B YepHOSeMaX M TeEMHO-KAall- 
AHOBbIX NOUBAX FHAPOMUTHYECKHe MPOWeCChl BbIPaXeHb!, HAMHOTO HHTCHCHBHEE, 
€M OKHCJINTCJIbHO-BOCCTAHOBHTeJIbHbIC, a B OypbIX MH KalliTaHOBbIX NOYBaxX — 
aoOopor. 

AKTHBHOCTb (bepMEHTOB HM HHTCHCHBHOCTh JbIXaHUA B PasJIMYHbIX THNaX MOUE 
@ OJMHaKOBAA. STO COyCNOBMUBAeTCA TEM, YTO Ka%KJbIM THM NOUBbI B CBA3K 
ee PeHE3HCOM, COCTaBOM HM BHELIHHMH YCJIOBHZMH MW PaCTHTeJIbHbIM NOKPOBOM 
TIMYAIOTCH KaK COJepxKaHHeM aCcOJOTHOFO KOJIMYECTBA MUKPCOPraHH3MOB, 
ak WM HX pasHoBHyHocTamn. IlockombKy aKTHBHOCTb (epMeEHTOB NMOKasbiBaeT 
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HallpaBJICHHOCTh OMOXHMUYECKHX MPOlMeccOB, OHA MOXKET CIYKUT FONOMHUTEIL 
HOH XapaKTepHCTHKOM OuoMOrH4YeCKOM AKTMBHOCTH HM MIONOPOAMA MOMBEI. 


Iloctynuao 


Jla6opaTopua arpoxXuMHH 
21 VIII 1958 


Axajemuu nayk ApmCCP 


LJMTHPOBAHHAA JIMTEPATYPA 


1B. & Kyupesxs4, JAH, 79, Ne 5, 863 (1951). * E. Hoimann, Zs, Ache 
und Pflanzenbau, 100, 31 (1955). * H. Koepf, Zs. Pflanzenernahr., Diing. Bodenkund 
64, 138 (1954). 4H. Lpo6uuk, Ilousopezenue, an (5) {Ol iay)))s 5M. M. Kouo He 
Ba, Muxpo6uonorua, 18, 2 (1949). § A. Wl. Daacran, Hoxa. AH ApmCCP, 26, 5, 28 
(14958). 7 E. Hofmann, G. Hof mann, Biochem. Zs, 325, H. 4, 329 (1958 
8E. Hofmann, W. Schmidt, Biochem. Zs., 324, H. 2 (1953). 


1102 


oxnxanp Akanqemun Hayk CCCP 
1959. Tom 127, Ne 5 


IMANEOHTOJOPHA 


Ml. H. HOPOSEEB 
OB OJIMFOLLEHOBOM ®JIOPE c. KO3IOJIMHO B YCTbE p. TOMH 


(ITpedcmaeaeno axademukom B. H. Cykauesoim 8 V 1959) 


J[pa Ooubmux o6pa3siya nopot, B3atpix M. TI. Top6ynosrm B o6Haxenun 
Boro Oepera p. Tomu, 61H3 ee ycTba, y c. Kosiomuno, eme B 1951—1952 rr. 
JIM JNOOeC3HO NPucJaHbI MHe JWIA HCCJIe€IOBaHHA BMecTe c reoslIorM4uecKHMU 
HHBIMH O pa3pese. TpeTHUHbIe OTJIOKCHHA C PAaCTHTeCJIbHbIMM OCTATKAaMH 3/eCb 
KPbIBalOTCA B HU3KY10 BOLY Ha peyHOH Koce, MpHMepHo B 1,3 KM K Wry OT ceva. 
CHOBaHHEM KOCHI ABJIACTCA A PeCBHHH OMOJI3CHb, CBEPXY MPHKPbITHIM rasbKOL. 
75 M or Hauada Kocpl M. I’. PopOyHoBpm Opi cyediaI pacKon, KOTOPbIli CHU3Y 
epX BCKPblI CuleqyroulHe CJIOu: 


1. Tuuua B CbIPOM COCTOAHHM Tromy6oBaTo-cepaa 0,3—0,9 m 
Han y 


by 
Ilecok TeMHO-cepbId C JMH3AMH pacTHTebHOM Tpyxu 0 
Kopwunepato-cepast, mecuaHucTan, cmoqucTad Tanna 1 
Bypblit yromb, JIHCTOBAaTHIIt 0 
Ilecuanuctas rauva 0 
)KelToBato-cepblit MecOK C KOHKPeWMAMM CHJeputa, cofepxa- 
WIMMH OTMevaTKH JIMCTbeEB TPeCTHUHBIX pacTeHul 2 
Pa3MbIB 


DN yr 09d 


O6pa3sbl WIA UcCNeqOBaHuM B3ATbI B ropH30HTax 2 u 4. Tlocae o6pa- 
OTKH B JaOOPpaTOPHbIX YCJIOBHAX H3 OOPa3slOB BbIMeJICHbI Meracnopbl, ce- 
eHa, MOLL uM Apyrue ocTaTKH, MO KOTOPbIM OblWwIH CAeaHbl ompeyetenua. Pe- 
VIbTaTbI HCCJIeOBaHHH CBeJeHbI B Tad. |. 

TperuuHad, moculeverancKasd Toa Bceli SamaqHon CuOupu coxepxKUT OUeHb 
OIbIUOe KOJIMYECTBO XOPOWIO COXPaHHBUINXCA OCTATKOB pacTeHHH B BUHye ce- 
AH UW MWOAOB, OMHakO HW MameoOoTaHH4ecKH UM reovlorMyeckH H3yy4eHa OHa elle 
yeHb cula6o. BnomHe ecTecTBeHHO,YTO MPH MepBbIX JAHHbIX, MOJIYYCHHbIX 3 CJTy- 
AWHO COOPaHHbIX HW HeOoMbUINX 0 OObeMYy OOPasIlOB, OCOOeHHOCTH (POpbI 
@KIOTO TOPH3OHTa STON TOU He BEIABJIAIOTCA WOCTaTOUHO NOHO. B TO xe 
DeMA, HauWHad C CaMOrO OCHOBaHHA HW AO BePXHErO KOHMa 9Ta, Ka3aJIOCb Obl 
ecTpad, TOJa JIMTOJIOrHYeCKH pa3JIMUHbIX MeCKOB, TIMH WM OypbIxX yrueH 
IEPXKUT YIMBUTEIbHO OMHOOOPa3HBIe KOMIVICKChI OYEHb OoraToi M CoBep- 
(eHHO UYXKJO AIA coBpeMeHHOH SanafHol CuOupu copHl. Ito oOcTosTeNb- 
BO, perk We BCerO, CBUAETEILCTBYeT O APEBHOCTH 3amaqHO-cHOupCcKOH COpHI 
0 BCEX CC MPOABJICHUAX, H3BECTHbIX K HAaCTOAMeMy BpeMeHH MO MyO/JMKallu- 
M, a TakxKe WH O 3HAaUHTebHO Oovlee y3KUX cTpaTHrpaduyeckux rpaHullax 
celi 3anayHo-cuOupcKol TperuyHOll TOMI, MccleqoBaBluelica mameobota- 
WUeCKH. 

OxMroueHOBbIit BO3pacT MHOFMX 3amaHO-cHOMPCKHX TPeTHYHBIX op, Ha- 
DUMep TaBUHHCKOM, TOMCKOM HW PexKeHCKOM, y2Ke He BbISbIBAeT COMHEHHMM y MC- 
nenopateei. Haspanupie dslopbl WpakTHYeCKH HHYCM HE OTMYAIOTCA OT INH- 
OKO pacmpocTpaHeHHBIxX B SanaqHol CuOupH OypoyrosbHbIx dsop Tuna 
apcKOli, Ko3IOMHCKOH HW Ap., u HU. I. Sanpumay (1°) cnpaBeqINBo momeraerT 
rH OTJIOXKEHUA B cpeqHuH ouroueH, xora M. I. Pop6yxos (*) cunraer ux Muo- 
eHoBLIMU. Kaxkyad u3 OypoyrombHBIx cop SanayHol CuOupu He OeqHee m0 
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cocTaBy, a, CJle]OBaTeIbHO, H He MOsOx*Ke MO BO3pacTy OMMTOMECHOBBIX (ps1o] 
KazaxcTaHa, XOTH COCTaB HX H€CKOJIbKO pa3JIMYaeTCA, YTO MOXKET OOBACHATKC! 


IUWMPOTHBIMH pa3JIHUHAMH. 4 
HeckoubKo G6eqHee OypoyroubHEIxX cpioppr KupeescKoro, Koxennnng 
u Bopouosa ua O6u, Koroppie IT. A. Huxurun (?”) u M. LP. Top6yHos (1) orHoca 


Ta6auna 1 


e 3 3S. 
oe Ga BE 
Pnopa oe Onopa 5 9 @nopa oie 
aa: cele Bel 8 
Seals =| 9 =a] ° 
Sue See (= eee 
Azolla ventricosa Fagus cf. decurrens Paliurus sp. + 
Nikit. + C. et E. M. Reid + || Vitis tomskiana Do- 
Salvinia sibirica Morus sibirica Dorof. | +} + rof. sp. n. =f 
Dorof. sp. n. + Aphananthe tenuicos- Parthenocissus elonga- 
Salvinia sp. sh tata Dorof. sp. n. See ta Dorof. sp. n. “st 
Taxodium dubium Brasenia sp. + || Ampelopsis rotunda- ) 
(Sternb.) Heer + |-+||Ceratophyllum sub- toides Dorof. +/+ 
Glyptostrobus euro- mersum L. SP Actinidia spinosa | 
paeus (Br.) Heer | + Sinomenium cantalase Szafer + 
Sparganium sp. -t (E. M. Reid) Dorof. + || Hypericum e gr. co- 
Potamogeton sp. + || Magnolia cor Ludwig | + riaceum Nikit. + 
Caldesia proventi- M. tomskiana Dorof. Diclidocar ya Menzelii | 
tia Nikit. +]| sp. n. a E. M. Reid a 
Stratiotes tubercu- Liriodendron geminata Decodon gibbosus | 
latus E. M. Reid cle) @ekanchins +i E. M. Reid +. | =p 
Dulichium margina- Polanisia sibirica Ni- D. sibiricus Dorof. 
tum (C. et E. M. hetite ah sp. n. =. |e 
Reid) Dorof. Aldrovanda intermedia Nyssa disseminata 
comb. n. + Reid et Chandler Be (Ludw.) Kirchh. + }-+ 
Carex sp. + Liquidambar sp. + || Aralia longisperma 
Epipremnum orna- Hamamelidaceae gen. + Dorof. sp. n. se 
tum Reid et Eucommia europaea A. tertiaria Dorof: 
Chandler + | - Maedler -- sp. n. - 
E. cristatum Nikit +} Rubus tomskiana Do- Araliasp. n. -- 
Spirematospermum TOL, Speeis + Cornus Gorbunovii = 
Wetzleri (Heer) Ailanthus tertiaria Dorof. + | + 
Chandler +4 Dorof. + || C. tertiaria Dorof. 
Juglans tomiensis Phyllanthus triquetrus sp. n. + 
Gorb. aie (Nikit.) Dorof. comb. Styrax Dravertii Do- 
Pterocarya sp. +] nov. “+ rol. Sp. ie 2) 
Leitneria tertiaria Euphorbia sp. +] Halesia crassa (C. et 
Dorof. + || Acer e sect. Platano- E. M. Reid) Kirchh. + 
Alnus kireevskiana idea Pax +) Teucrium sp. + 
Dorof. +. A. e sect. Palmata Sambucus sp. Fe 
A. tertiavia Dorof. Pax =| 
sp. n. ++ 
Carpinicarpus lon- 
gistylus Nikit. + 


K HMKHeMy Minoneny. UH. I’. Gampyman (7°) He 6e3 OcHOBaHUA OCTAaBIAeT TOMI 
OcaQKOB c dlopaMu sTOTO THNa (3ATbKOBCKaA MOACBUTA) B BEPXHEM ONMTOLeHE 
TaK Kak 9TH PAOpbI B 3HAUATEIbHOM CTENCHH COXPaHHJIM APKTOTPeTHUHBIM KOM 
MI€KC OYPOYTOIbHBIX H Oosee A PeBHUX 3anaHO-cuOupcKuX sop, KOTOPpIit Tpyq 
HO TIP€AcTaBUTh JJIA MHOMeHa 9TOL TeppHTOpHu. OueHb NOKasaTeIbHO, YTO Bi 
cbiopax KupeescKoro, KoxeBHukoBpa u BoponoBa 4 BO MHOrHX (buopax STOr 
xe Tua c Mptpiua cOBCeM He MpeACTaBJIeHbI QVJICMeHTHI TaexKHO! (blopbI, roc 
NOAcTBOBaBLIeH Ha Pycckolh paBHHHe C CaMoro Ha¥asla muMOleHa, U 3TO 06 
CTOATEBCTBO CTABHT MOM COMHEHHE JaxKe MMOLWEHOBBIIi BOSPacT HASBaHHEIX (plop 
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Puc. 1. 1 — Magnolia cor Ludwig, cema, 3x; 2, 8 — Magnolia,tomskiana Dorof., cemeHa, 3} 
4 — Halesia crassa (Reid) Kirchh, 29H20Kapn, 2x; 5 — Fagus cf. decurrens Reid., muocka, 
2%;6,7 — Aphananthe tenuicostata Dorof., sHy0Kapmbl, 6X; 8 — 12 — Carpinicarpus longi- 
stylus Nikit., 9HQ0Kapmbr, 6x; 13, 14 — Alnus kireevskiana Dorof., KpbluaTKH, 6x ; J6—I7 — 
Alnus tertiaria Dorof., KpbluaTKH, 6; 18, 19 — Ampelopsis rotundatoides Dorof., cemena, 
6x; 20—24 — Vitis tomskiana Dorof., cemexa, 6 ; 95-28 — Parthenocissus elongata Dorof., 
cemena, 6x; 29 — Ailanthus tertiaria Dorof., cpeqHaAa 4acTb Nola, 6x ; 830—82 — Aralia lon- 
gisperma Dorof., cemexa, 6; 33, 84—Aralia tertiaria Dorof., cemena, 6x; 85—Styrax Draver- 
tii Dorof., cema, 4; 36 — Cornus tertiaria Dorof., 3Hq0Kapn, 7 x 


TMAH, 1. 127, Ne 5, Topodees 


: 
PaccmaTpuBaemaa KOSIOJINHCKaA (bulopa — THIMYHaAAH apKTOTpeTHuHAaA 


JIOpa M10 COCTaBY, H B BOSPaCTHOM OTHOMICHHH OHA MOMKET CONOCTABJIATLCA C JIHO- 
HW OJMroweHoBoH dopo Kaszaxcrana. 


Botanwueckult wucTHTyT uM. B. JI. Komaposa Tlocrynnusi0 
Axkajlemuw HayK CCCP 8 V 1959 


UMTHPOBAHHASA JIMTEPATYPA 


aM. Tl op 6y nos, JAH, 77, Neo (1951). -? MT. Pope yuo, bor xyon., 
imeNe 5 (1956). °.M.T. Fop6y nos, Cc By Wank xn i, JAH, 97, NG (1954). 
MT. Topéyuos, H. A. Bapkaaos, JIAH, 105, Ne 5 (1955), © I H. Mopo- 
ees, JIAH, 101, Ne 5 (1955). 8 Tl UW. Lopodees, JAH, 102, Ne6 (1955).7 IT. HU. 
opodees, COopn. nam. A. H. Kpumtodosnya, Mi—JI., 1957. ®1TI. UW. Lopodees, 
AH, 123, Ne 1 (1958). Sie aelonprordre: Gp AEs 23nuNe il Ooo) mmmenom en lt. 
ambuMaun, Matep. no reon. San.Cu6upn, Bp. 61 (1958). 12436. B. Musepos, Tp. 
OMCK. roc. yHHB., cep. freom, 124,1953. il. A. Huxkutuunu, JAH, 61, Ne 6 (1948). 
B.A. Xaxaos, Jl. A. Paro3uu, Teo. kapta CCCP, o6nsacu. san. K aucry 0O—45 
omck), 1949. 
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Jlonzann Arkanemun nayx CCCP 
1959, Tom 127, N 5 


ITAJEOHTOJOIH F 


r. A. UEPHOB 


O HMA)DKHEJEBOHCKOM MOJIJIKOCKE HERCYNELLA 
HA 3ANAJHOM CKJIOHE NOJISPHOrO YPAJIA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeum 5 V 1959) 


Jlerom 1958 r. MHoro JleTaJIbHO H3yY4aJIMCb JCBOHCKHE OTJIOXKeHHA Ha 3a 
maHOM cksoHe Tlouspnoro Ypana. Uccneqopanuio noxBeprasucb pp. Asnu-are 
u Jlex-Eneu. Ha mnocmenqHeH u3 HHX, Npopesaroulei 10xKHY!IO OKOHEYHOCTE 
xp. Enxran9-119, B OOJIbLIOM KOJIMUeCTBe Obl OOHAPYKeHbI MoJuOcKH Hercynella 

Ocratku Hercynella HaitqeHbI B ABYX TOPH30HTaX HHKHErO MeBoHa, C/larato 
mjero BocTOUHOe KpbWIO EnraH9-maHcKOro NOAHATHA. 

B wHauieM pacnopsxKeHHH OKa3alacb JOBOJbHO OoraTad KoseKWuA Her 
cynella B kojuuectBe Goee 50 3k3emMnuIspoB. Hexkotoppie dopMbl, MpeHMy: 
UCCTBCHHO KPYMHbIX Pa3MePOB, HMEIOT JOBOJIbHO XOPOLIyIO COXPaHHOCTh, MpH 
yeM 10 pa3MepaM OHH 3HaUHTeJIbHO MIPeBbILIaloT BCe JO CHX NOP H3BeCTHBI 
B wHTepatype Hercynella. Kpome Toro, O2MH 9K3eMMJIAP OKa3aJiCA C JBYMS 
CTBOpKaMH. Ota mepBad HaxolKa pakoBuH Hercynella c o6eHmu cTBOpKaMI 
3HAUHTeJIbHO MOBbIMaeT WEHHOCTbh COOpaHHOH KOJeKWNH. Ona mpelctaBisae 
HHTepec He TOJIbKO MWA WeTaIbHOrO H3yYeCHHA 9TOTO HOBOTO Bua, HO NO3BOJIH1 
OKOHYATeJIbHO YCTaHOBHTb CHCTeMaTHYecKoe momowKeHHe pofa Hercynella., 
KoTOpoe JO cero BpeMeHH OCTaBaJIOCb HeACHBIM. 

B Hu3aX HWKHerO JeBoHa paspe3a Jlek-Esbla, B OCHOBaHHH JOJIOMUTOBOL 
TOJIUIM, HalieHO wecTbh 93k3eMnapoB Hercynella, nocruraroujux 7 cM B none- 
peuHuke. Syecb Oplia coOpaHa oOuIbHaA cbayHa Opaxnonog, OpTolepaTuy, Ta- 
OyAT HU Op. 

B 240 mM Bore mo pa3pe3y, B MIOTHBIX H KPe€MKUX CePpbIX H3BeECTHAKAX, 
BCTpeyeHb! Ooiee KpymHpe cbopMpr Hercynella, nocturatouyue 15 cm B nmonepe- 
HuKe. CopmectHo c kpynupmu Hercynella serpeyeHa OGusbHaa cbayHa 6paxno- 
MoA, racTponof, oprowepaTuy, TaOyAT, KpHHOUAeH U AP., U3 KOTOPHIX oOMpe- 
qenenpr * Karpinskya canjugula Tschern., Clorindina sp., Fasciphyllum pet- 
shorense Soshkina, Tryplasma cf. altaica (Dyb.). Arcophyllum sp., yKa3pr- 
Baloulve Ha KOOJICHUCKHH Apyc HwKHero jeBoHa. Uucrpie H3BeCTHAKH OTKJIa- 
IbIBaIMCb B HOPMaJIbHBIX MOPCKHX YCJIOBHAX, UTO, BEPOATHO, OarONpuATHC 
OTPa3HJIOCb Ha Pa3BHTHH STOM Tpynmbl opraHu3MoB. OrmeruM, KCTaTH, YTO EF 
TOM Ke paHoHe B CpeMHeEJeBOHCKHX OTJIOMKCHHAX HAMM HalieHbl OUeHE 
KPYNHble 9K3eEMILVIAPbI NeHTaMepuy Wo 12 cm ANuHOK u Leperditia qo 5,5 cm E 
MOMepeyHUKe, UTO MOXKET NO HEKOTOPOM cTeMeHH TOBOPHTb 06 oco6o 6aronpHAT- 
HbIX YCJIOBMAX MOPCKHX OacceHHoB IlonapHoro Ypaa HuxKHe- U CpeHeeBOR- 
CKOH 30XH. 

B 3aqauy anol craTbH He BXOJMT omMcaHue Bcex BugoB Hercynella B co6- 
PaHHOH KOJWIeKIMH, YTO ABACTCA MpeqMeToM ocoGoro ux u3yyeHua. Onncee 
BaeTCA JIMMIb OLHa (POpMa C JBYMA CTBOPKaMH, KOTOPble HaXOJH/IHCb B eCTECTBEH- 
HOM IIPWKH3H€HHOM MOJIOKeCHHH. OTOT 9K3CMMIAP ABHO JOKa3bIBaeT, YTO POJ 
Hercynella He npHHaqmexKuT K Kilaccy racrponog, a, OYeBUHO, OMKeH OBITE 
OTHeECeH K KJlaccy mMewelunog. 


* Bpaxuvonogn onpegzenensi A. K. Kppiiosolt, muposa — 9. 3. Bymppanxkep. 
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Puc. 1. Hercynella polaris Tchernov sp. n. @ — kKosmaukooOpa3nax cTBOpKa, BHI 

cpepxy; 6 —- BHC NOMOrOl CTOPOHbI kKOIMAauKOOOPasHOH CTBOPKH;, 6—BH COOKy; 

2 — claOoBbInyKlaxt CTBOPKa, BU CBepXy; 0 — BUA C KpyTOli CTOpOHbl KosNauKo- 

oO6pa3HOH CTBOPKH; € — CHJIbHO YBeHYCHHBIH Kpal KOJIMAayKOOOPasHOH CTBOPKH, 
c KpyToi ee cropoxbt (Hercynella sp.) 


JLAH, tT. 127, Ne 5, GepHos 


| / 


Hercynella polaris Tchernov sp. n. 
Puc. 1 a—e6, 0 


Pouorun: JieBasdt HW MpaBas CTBOpKa; Kouwekuna Komnu dbusuana Akayemun 
ayk CCCP; Ne 1. P. Jlex-Eneu, 3anaqupili ckon Honsapnoro Ypana. Hwxunlt 
e€BOH, KOOJICHICKHH spyc. 

Wuaruos. Pakopuna HepaBHocTBopyatad. Ona crBopKa kovImayKo- 
jOpasHaa (KonycooOpa3Haa) C KHIeBOH CKaKoH, Apyrad — caOoBpmykian 
e3 KHJIA C COXPaHMBINeHCA pafMaJIbHOM peOpuctTocTbio. Oe cTBOpKU cooT- 
FCTCTBYIOT Apyr Apyry mo pa3smepam (puc. 1). 
mucauHwe. KommaykooOpa3Haad mpaBad CTBOpPKa aCMMMeTpH4Has, 
(eMPaBHJIbHOH OBaJIbHOH (POpMbI MO Kpalo, pa3sMepoM 9,50 CM NO JWIMHHOM ocu 
6,2 cm no KopoTKoH. Makyuika pacnouoxeHa O1WKe K KpyTOH cropoHe crBop- 
M HM CMeliieHa Ha 0,5 CM B CTOPOHY KWJIe€BHAHOM CKaqKu, KOoTOpan HaxO_UTCA 
mpaBa, CCIM CMOTpeTb.c YOOrOH CTOPOHbI CTBOpKH (puc. | a). Bpicora Makyl- 
M Hal Kpaem crBopku 5 cm. Kpytaxd cTopoHa CTBOPKH CJlerKa BbIMyKax; MOJO- 
an CTOpoHa, HaodoporT, clerka Boruytad (puc. | 6). CKmaykKa octpas co cma6bIm 
3rHOOM K KpyTOH CTOPOHe CTBOPKH H C BbIMYKJIOCTbIO B mpoduse (puc. | 6). 
HeLUHAA CKYJIbITypa Ha JlaHHOM CTBOpKe He COXpaHNJacb. Ho Ha BHYTPeHHeM 
Joe KPpyTOH CTOPOHbI CTBOPKH BUAHbI esle 3aMeTHbIe KOHIECHTPHYeCKNe TOHKHE 
WMHUU POCTa PaKOBHHHI, MapaJVJIebHbIe C KpaeM CTBOPKH. TouMMHa BHYTPeHHero 
~104 0,1 cm. Ilo caMomy Kpaio CTBOpKH C KpyTOM CTOPOHbI BUJHbI MeIKHe 3a3y0- 
.MHEI 3amMouHoro (?) Kpaa (pue. 1 O). Oror Kpali CTBOpKM MeHee BHIMYKJIbIM 
H€M IIPOTHBOMOJIOXKHbIN. 

CnaOopbinyksiasd sleBad CTBOpKa uMeeT 3 CM B BbIcoTy (puc. | 6, 6, 0). Hau- 
JOJIbWIad BbIMYKJIOCTb He B WeHTpe CTBOPKH, a HECKOJIbKO O1M2KE K TOM cTOpoHeE 
2e, KOTOPad MPHCOeMMHAETCA K KONaAYKOOOpasHOH CTBOPKe C ee KPYTOH CTOPOHEI. 
Ha Kpato, B MecTe MpHcoeqHHeHHA K KpyTOH cTOpoHe NpaBOH CTBOPKH, BUHHI 
Ha BHYTPeHHeM cJl0e culaOble 3a3yOpHHbI samouHoro (?) Kpasa. Ilo ~pyromy 
KpalO CTBOPKH Ha BHYTPeHHeM CJI0€ PaKOBHHbI XOPOMO COXpaHHlaCbh PalMaJb- 
Had [paBuJlbHad TOHKaA peOpucrtoctT (B | MM TOJIMMHOH), KOTOpad mocTeneHHO 
ACue3aeT K MaKyllIKe CTBOpKH (puc. | 2). 3yecb COXpanHUacb YaCTb PaKOBHHbI CO 
ca6O 3aMeTHOM pafuanbHOl ckybntTypoH. Tommuna coxpaHMBllelica uacTu 
cTBOPKM y Kpasd focruraet 0,4 cm. K MakyllIKe OHa CTaHOBATCAH HeCKOJIbKO 
rOHbILIe. 

CyeqyeT OTMeETHTb, YTO B MECTe IPHWIeHeEHUA ABYX CTBOPOK c KpyTol cropo- 
Hbl BUNHO, KaK KOJIMauKOOOpasHad CTBOPKa Kak Obl HaKPbIBaeT CaMbIli 3a3y6- 
ICHHbIM Kpal Oosee nmockok crBopku (puc. | 0). 

Pas3smepu. J]nuHa cTBOpoK nO JJIHHHOH ocu 9,5 cM, m0 KopoTKo# 6,2 co. 
PommuHa pakoBuHb 8 cm. 

Cpapueunue. Ha tepputopuu CCCP Hercynella serpeyanucb ouenb 
yemKO. JIuTepaTypHble CBeeHHA O6 STHX HCKONMACMBIX MOXKHO HaliTH JMILIb 
3 MOHOrpadun D. H. Uepnpnuespa, rae HM onMCaHa eAMHCTBeHHaA chopma Her- 
rynella bohemica Barr. (KoHycoBuqHad CTBOPKa) M3 TepUHHCKHX H3BeCTHAKOB 
anayHoro cKkoHa FOxuoro Ypaua ((?), Ta6u. III, dur. 24—25). Sta cdopma 
TaAMuaetTca oT Hercynella polaris MeHbummMMu pasMepamu (6 CMB NonepeuHuke), 
sbICOTOH CTBOPKH B 4 CM H BBIMYKJIOCTbIO OOCHX CTOPOH VM UMeeT B Tae Helpa- 
SMJIbHyIO OKpyrayio dopmy. Mowaock xpanutca B TeomormuecKoM my3ee 
im. ©. H. Uepupnuesa B Jlennurpage. EquHn4Hple 9K3eMMIAPbI, H MPHTOM TIO- 
‘oH COXpaHHOCTH, OblwiM Haliqenb! reomoramy JI. B. HanueKkunpm, B. H. Kpecros- 
mkoBbiIM u C. M. Anqponospim Ha l[OxHoM u CpeqHem Ypame, HO omMcaHbl He 
IJV. 

Kak uspecruo, Hercynella B 60nbuIOM KoJIMUeCTBe ObIJM BCTPeYeCHbI JIMIUIb 
; UexocloBakHu, MpeuMylllecTBeHHO B ropHsoHTax FT, u F,, orHOCALLMXCA K CH- 
ypy HW HWKHeEMy WeBoHy. OTH HaXOJKU ONMCAaHbI elle B Mpowiom croeTuu Bap- 
AHJIOM B erO KJIaccH¥ecCKOH MOoHOrpacbun, B KOTOPOH OH BbIZeH 20 9 BU_OB 
Jercynella (*). Bce on ObiM oTHeceHbI K Kmaccy Gastropoda. — 
Tlonmnolt yspepenHocru B ToM, uro Hercynella ornocatca Kk Gastropoda, 
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y MaJleoHTOJIOrOB He Obwio. Tak HanpuMep, B pykosogctse Llytress Hercynellé 
ornecenbt B. ®. Ilyennuuoppim K Gastropoda, K nogotp. Thalassophila, mpr 
3TOM OTMCYCHO, YTO CHCTeEMaTHYeCKOe NOJIO%KeHHE UX HE YCTAHOBJICHO H YTO He- 
KOTOPbIMH aBTOpaMH OHH rpHyHcamoTca K Prosobranchia (Capulidae) Gy 
Jl. B. Hanupxun ornocut Hercynella k Gastropoda u yKasbipaeT, YTO 9Ta Ppynne 
ABIACTCA PYKOBOMAMEl IA HM2KHEerO JeBoua (*). OmHako, HecMOTpA Ha HEACHOE 
CHCTeEMATHYeECKOE NMOJIOXKEHHE, B BbIXOJALICM B CBET MaJIeEOHTOJIOrHYeECKOM CIIpa- 
pouHuke CCCP Hercynella ornecenbl K Kuaccy Gastropoda. 

Il. u XK. Tepmbe, xors w He HMeJIM B pacnopxAxKeHHH JBYXCTBOpPyAaTOrC 
9K3eMIJIApa MOJIOCKa, CUHTAaIOT, ¥TO pox Hercynella Kays. BooOule He ABAET- 
ca racrponoyoli, a orHocuTcs, oveBugHo, K Lamellibranchiata, orp. Oes3yObIx 
(Dysodonta) (°). 

®. IIpanta (°) ykKa3biBaeT, YTO EMY YaJlIOCb Ha Pa3PO3HEHHBIX CTBOPKa 
Hercynella pbiaBuTb 3amouHbI Kpal. J[pyruM He MeHee BaxKHbIM (PakTOM AB 
JIACTCH YCTAHOBJICHHe HM MapHbIX MYCKYJIbHBIX OTNe€YaTKOB B HWKHEH MOJO: 
BHUHe PaKOBHHbI-CTBOpKH. Ha ocHoBanun storo @. IIpanra ornec 2Be pasHoOBUy, 
Hoctu Hercynella bohemica u Her. nobilis, Bcrpeyatoulueca pAJOM Apyr c Apy: 
TOM, K OJHOMY H TOMY 3Ke 9K3eMIWIAPY, T. €. K OMHOMY BUY. OH npHcoesqMHAeTCS 
K MuHeHHIO LI. wu DK. Tepmpe, uro Hercynella He apuaerca Gastropoda u 4T¢ 
3TOT MOJIWJUOCK eCTb ocoObili Bug pogxa Silurina. CoppemMeHHBIi r1yOOKOBOJHBIE 
pog Spinula Dall. 1908 r., no-BuyquMOMy, ABJIAe€TCH OTJaJIeEHHbIM NOTOMKOM Her: 
cynella. Cpeyu MHorux coTeH 9ksemnuapoB Hercynella, HalizenHplx B Uexun, 
fOrocuapun u Boctounoh TepmManuu, oO cHxX nop He ylalocb COHapy2KHTB 
9k3emiluapbl Hercynella c AByMA CTBOPKaMH B eCTECTBEHHOM, NPHXH3SHEHHOH M0- 
3UMMH, YTO MOFJIO Obl OKOHYATEJIbHO YCTAHOBUTb CHCTEMATHYECKOe MOO2%KeHHE 
Hercynella. (IIucbMenHoe cooOusenue MD. I]pantua.) | 

O6HapyKeHHbI HaMH JZByXcTBOpuaTHI ak3emnIap Hercynella aBHO roBopHI 
B MOJb3y Npemnosox*Kennh, BbicKasaHHbIx IL. u DK. Tepmpe u ®. TIpantaom 
O TOM, 4TO STOT pox OTHOCHTCA K Ksaccy Lamellibranchita. Tpupenem H€KOTO- 
pble HaGJIOJCHHA B MOJIb3Y MPaBMJIbHOCTH STHX BbIBOOB. 

CopmMecTHO C KOJIMadKOOOpa3sHbIMH cTBOpKamMuM Hercynella Bcrpevanuce 
CaOOBbINYKJIbIC CTBOPKH 6e3 KHeBOM CKJanKH. HekoTopble CTBOPKH, JOCTH- 
raa 12 cm B nNomepeuHuKe, HaCTOJIbKO MIOCKH, YTO TPYAHO MpelcTaBHTb, 4TOOb 
B Hel 2KHJI OpraHH3M, He NIpHKpbiBad ceOA C Apyrou cTopoubl. TounHa pako- 
BHHBI B peKHX ClyyuaAX MpeBbllwasa 2 MM, IpHueM HaMMeHbIWAaA TOMA pH 
XOAHTCA Ha KpaH cTBopkH. HecooTBeTcTBue MaJIOH TOJUMHbI PaKOBHHbI C e& 
OOJIBDINMMH pa3sMepaMH yKa3bIRaeT Ha TO, YTO CTBOPKM He COeAHHAJIMCh IPH NOMO 
IH 3yOOB, a CkOpee BCero — C NOMOIIbIO MYCKYJIOB, KOTOpble yasocb OOHapy 
«uTb ®, IIpanty, noKa ToubKo y Hercynella praecursor Pern. (°). Ha neko: 
TOPHIX 9K3eEMIIAPAX KOJMayKOOOpasHbIxX cTBOpOK (Hercynella sp. n., pue. 1 e 
Ha Kpato KpyTOH CTOPOHbI HaOJOLalOTCA OTUETJIMBbIe MEIKE NapaJJIeJIbHbIe 3a 
3yOPHHKH, KOTOPbIe OTCYTCTBYIOT Ha OCTaJIbHOL, SOonee BLINyKNOM yacTH Kpas 
CTBOpKH. Bplpogbl O XapakTepe COeCXMHEHHA CTBOPOK JO HeKOTOPOH cTeneHl 
NOATBEPKAalOTCcA MOUTH NOJIHbIM OTCYTCTBHEM B NOPOAaX PaKOBUH C ABYMA CTBOP 
KaMH, KOTOpble, OYeBHAHO, NOce rHGeu ObICTPO pasbeqMHAMUCh. BO3MOXxHO 
XHIUHUKM CHOCOOCTBOBAJIM ObICTPOMYy Pa3beANHEHHWO CTBOPOK pakoBUH. Copmect 
Hoe Haxo*KeHHe opTowepaTuy c Hercynella B Kakoli-TO Mepe no_TBepxae 
9TO Mpesnonowenne. Iloromy-To HaxoxeHue pakoBuH Hercynella c JByM: 
CTBOPKaMH HM ABJIAeCTCA OOMbUION PeLKOCThIO. ; 

IIpu uspieyenun Hercynella u3 Merpoporo nulacta H3BeCTHAKOB 6bIWIO 3aMe 
YeHO, UTO B OLHOM MecTe COCpeAOTOUNRAHCh KOIMaYKOCOpasHble CTBOPKH; B Apy 
roM — caOopbiykuible. Kak Te, TaK HM Apyrve oveHb pasHooOpasuEl. B ypyrol 
culyuae, ONHAKO, B HEOOJIbIIIOM KyCKe NOPOJbI BCTPeYeHbI TPH KOIMayKOOOpa3sHBl 
CTBOPKH, CXOJHbIe Mex ly COOOli M Kak ObI HacaxKeHHble OHA Ha Apyryt. O1 
JeIbHO HalieHbl TPH MWIOCKMe CTBOPKM, MMeIOLINe OosIbWICe CXOACTBO MEX CC 
6ou. TaKkoe Pa3MelleHHe CTBOPOK B MlacTe MPUXOAUTCA CBASBIBATh, NO-BHLUMOMY 
C COPTHPOBKOH MOPCKHM TeyeHveM Ha [He MOPH Mocse rHOeIM MOssIOcKOB. Bc 
Jie PEAKO BCTPeuaJIMCb HW MpaBble Vi JIeBbIe CTROPKH PaKOBHHbI MOUTH OMHAKOBbI 
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HaMeTPOB, YTO MOMKET JO HEKOTOPOH cTemeHH YKa3bIBaTb Ha MIpPHHaexHOCTS 
X K OMHOMY MOJIOCKy. CreqyeT yYNOMAHYTb elle OHO OGCTOATEMbCTBO, KOTO- 
O€ MOXKET TOBOPHTb B NOMb3y Toro, uro Hercynella orHocaTca K Kmaccy neellH- 
OA,— 3TO OOHapyxKeHne cCoBMecTHO c HuMM cTBOpoK Dalila Barr., Koroppie 
MeIOT HCKJNOUMTeIbHOe CXOACTBO C STHM POOM Meewunox. Xora Bappany 
He HaxogqnuB Uexun Dalilac qByma crBopKaMH OJHOBpeMeHHO, HO OH OTHEC 
X K K@accy neselunoy. Hoste Bug poga Dalila 6bi1u O6HapyxeHbI COBMeECTHO 
Hercynella bohemica B usBecTHakax TupsaHckoro 3aBoya ©.H. Uepupnesnm. 
IMY MOCYACTIMBHJIOCh HaliTH HECKOJIbKO OOJIOMKOB OGeHX CTBOPOK, IJIOTHO CO- 
[pHKacalouluxca moO BCeH JmHHe CBOHuX KpaeB. O6unapy2KeHHble Hamu Dalila 
p. N. MOCTUratoT 3HadHTebHO OObIINX pasMepoB (AIMHa 85 u WMpuHa 105 mm), 
em (popma Dalila extensa Tchern., onucanuan ®.H. Uepupmmespm ((?), Tabu. V, 
yur. 52). Ha o6enx crBopKax HallIMX 3K3eEMMJIAPOB XOPOIIO COXpaHMsach pa- 
[MaJIbHaA PeOpucTOCTb, COBepWIeHHO TOXKZeCTBeEHHaH XapakTepHOH peOpucrTo- 
tu Dalila. ToxyecTBenuplli xapakrep peOpucrocru 4 aHanorMuHblit xapaktep 
a3 yOPeHHBIX KpaeB (3amouHoro Kpas?) y Dalila u Hercynella ropopato npuuaz- 
I@KHOCTH MOCMeqHero K KJaccy mMeselunon. 

OTKpbITBIM OCTaeTCA BOMPOC O eCTECTBEHHOM MOJIOXKCHHH Tela TOTO CBOe- 
)OpasHoro MowWOcKa. Hamwune y HeKOTOPbIX CTBOPOK pe3Koro u3ru6a Kpasx 
3 BUle BOrHYTOCTH NO3BOIAeT mpesnosaraTb, YTO B 9TOM MecTe O6e CTBOPKH 
dercynella He cMbIKasIuCcb MIOTHO Apyr c Apyrom. V3 atoro orBepcrua, BO3MOX- 
40, BbICOBLIBaIacb Hora. Ecu 3TO Tak, TO B MeCTe, re Ha CTBOPKe pa3melllaeTcar 
KuleoOpa3Had CKJlalKa, Oba pacnoowKeHa NepeHAA YacTb KUBOTHOrO. B 9TOM 
sjlydae KOJIMaYKOBY!O CTBOPKYy CJleqyeT CUHTaTb MpaBoH, a claOoBbINyKyI0 
TeBol CTBOPKOH. Ec 2Ke MOJJIOCK MPM X%KM3HH HaXOAWICA B NONOKeHHN, MPH 
<OTOPOM BHH3 Oblla HalpaBJeHa KpyTad CTOpoHa KOsIMayKOOOpa3sHOH CTBOPKH, 
rO ECTECTBEHHOe MOJOKEeHHe CTBOPOK ObIIO OOpaTHbIM. OTOMY Mpesno0*KeHHI0 
Kak OYTO Obl MPOTHBOPeuUT 3a3yOPeHHOCTb KpaeB OOeHX CTBOPOK, KOTOPHle pH 
TaKOM MOJIO%KeHUM OyAyT HaXOUTbCA BHM3Y, a He HaBepXy, KaK OOBIYHO y muac- 
THHYaTOKaSepuHHIXx. Tlostomy Bompoc O HOPMaJIbHOM MOJIOKEHHH MOJUIIOCKa MpH 
2%KU3HH OCTae€TCA MOKA OTKPBITHIM. 


Komu cbusuan Tocrynuao 
AkafemuyH Hayk CCCP 4 V 1959 
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Jloxnagn Axkapemun nayr CCCP 
1959. Tom 127, Ne 5 


FHCTOJIOTH A 


B. H. WAJTIYMOBUY 


MPHMEHEHUE YJIbTPA®HOJIETOBON JIFOMMHECWEHTHOW 
MHYMKPOCKOMNMM K H3Y4UEHHIO CTPYKTYP CJIMSHCTbIX 
OBOJIOUEK, MPHAATOUHDIX MA3SYX HOCA 


(ITpedcmaeaneno} axademuxom H. H. Anuaxoeoim 21 IV 1959) 


IlpuMenenue yabTpaduomeTOBO HU JIKOMHHECILEHTHOM MHKpOCKONHH B cove 
TaHHH C OObINHbIMH FHCTOJIOTHYeCKHMH MeTOJaMH HCCJeAOBAaHHA MO3BONMUJIC 
T10-HOBOMY MOMOHTH K pelWeHHIO pAJa BOMPOCOB, CBA3AHHbIX C %*KH3HELeA 
TCJIbHOCTbIO CeKPeTOPHbIX 9JICEMCHTOB KOXMKH HeEKOTOPbIX HHS3IUMX NO3BOHOU 
HbIX (273). 

B wactosmei paOoTte 9TH HOBbIC MeETOJbI NPHMeHEHbI [WIA USYYCHHA CJM 
3UCTHIX OOOJIOUeK MpPuAAaTOUHIX MOsOCTeli HOCA YeMOBeKa, LOCTaTOUHO NOApCs: 
HO OMMCaHHBbIX paHee (*~°), KpymHOro poraToro cKoTa vu coOaK. MuKkcalua— 
12% HeliTpaJIbHbIM (opMaJIMHOM B TeyeHHe 24 Yac.; 3aJIHBKa — B MapacbvH 
Cpe3pl TomuMHOH 3—5 p, MpesqHasHaueHHble MIA yAbTPasuoseTOBOH MUKPOCKO 
MHU, HaKJeHBaJIuCcb 6e3 OesKa Ha KBapUeBble MacTHHKUH, AenapadMHUpoBaJiuc! 
KCHJIOJIOM, MPOBOAHJNCh Yepe3 CHUPTHI LO BOAbI MU 3akJIOUaNIUCb B 75% rsauie 
PHH MOA NOKpOBHOe KBaplleBoe cTeKIO. BusyasibHoe HaOJiIOeHHe H MHKPCoTo: 
rpadupoBaHve MpPOBOMJHCb C NOMOMbIO MukKpockona MY@-2 B yabTpaduonero 
BbIX JIyuaX C QIMHOH BOwIHbI 280—250 mu. Cpesbl Wis JIKOMMHECWEHTHOH MUKDpO: 
CKONHH HaKkJieMBaJIHcb (Takxe Oe3 OelKa) Ha OObIMHbIe MpeMeTHbIE CTeKJa. 
WenapaMHUMPOBaJINCh, MPOBOAUJIUCh Yepes CNUPTHI TO BOLI, TULaTeIbHO cnowac: 
KMBaJIMCb JMCTHJJIMpOBaHHOH BOAO, POOpOXpoMupoBasuch HOO Tpunadnla 
BHHOM, JIMOO aKpHAWYHOM OpaHxKeBbIM B KOHUeHTpawun 1: 1000 B Tevenne 
10 ceK., OTMbIBAJIHCb JHCTHJJIMPOBaHHOH BOJOH OT H3J1MUIKOB :KOOpOXxpoMa HU 3a: 
KI0"aIHCb B Kamo 20% NOJMBMHUMOBOrO CHMpTa MOA COBIYHbIe NOKPOBHBIE 
cTekuia. (Takve mpenapaTbl Jouro He coxpaHsatorcs.) Ha6stoqenne Besocb Cc nO: 
MOUIbIO OObINHOrO MuKpocKona. JIIOMHHECIEHUMA BbISbIBAaCh yJAbTpacduowero: 
BbIMH JIY4aMH C AIMHOM BOHbI 365 Mu. McrounHkoM n3ayyeHHA CuyKHa aMne 
CBMII-250. Mexkay Kou1eKTOpOM OCBeTHTeJIA HM KOHJCHCOPOM MuKpockona ycTa: 
HaBJIMBaJICA CTeEKIAHHBIM PusbTp Byfa TommHunoh 4 mm (Y@C-4); wa oKyssagz 
MHKPOCKoNa HafleBaJICA XKeJITO-3eNeHbI CUIbTP W3 HeMIOMMHECIMpyloulerc 
cTeKwla. 

Uutona3sMa SNMTeMMAaIbHbIX KCTOK, HECYUIMX NOKPOBHY10 (byHKIlutO (pac. 
NOJOXKEHbI B HECKOJIbKO pAOB), aOcopOupyer ybTpacduoseroBble y4UH C WIE 
HOH BOJIHbI 280—250 my MeHee HHTCHCHBHO, 4eM UX Apa; nocmeqHHe OG6anato7 
9TOH CMOCOOHOCTHIO B 3HAUHTeJIbHOM CTeneHH, NOYeMy Ha MUKpodororpadusay 
(puc. | wu 2) Ha cepom chone WHTOMMAa3MbI KOHTYPHPyIOTCA JOCTaTOUHO YeTKC 
B BHJ€ HHTCHCHBHO YePHbIX OBAJIbHbIX OOPa30BaHHH, pacnOJIO%*KeHHbIX MC 
cepeqHHe Tela K€TKH HM OPHeCHTHPOBAHHbIX BAOb Hee. Apa 6a3abuoro cuios 
PaCCMaTPHBaeMbIX KJleTOK OT/MYAIOTCH JIMIWb OKPyrol copmod; sAppUKE 
He BHHBI. 

Berpevatouvecs B SMUTeEIHH B OOMIIeM HJIM MeHbINeM KONMYeCTBE CJIM3HCTHIE 
OokaJIOBHHbIe KJETKH (OMHOKJETOUHDIE  SHOITUTeEMAJIbHbIe 2KEJIESbI) 
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Puc. 1. Causuctaa o6on0uKa 
BEPXHEUEIOCTHOH Ma3syxu yeno- 
Beka. Jipe NpoOTHBONeKauiNe 
CT€HKH: d@ — MeMabHaa, 6 — na- 
TepatbHas. OnuTeqwH HHTeHcuB- 
Hee, eM CO@AHHHTe/IbHOTKaHHa sl 
cTpoMa, NorsoulaeT yAbTpaduoune- 
TOBbIe WyuH. 60% 


Pue. 3. Cuusnctax o6004Ka 

BePXHEYeIOCTHOH Wa3syXxXH COoOaKH. 

SnutesnHii HHT@CHCHBHee, 4eM CCe- 

JIMHHT@IbHOTKaHHas CTPOMa, T10- 

rloulaeT YI bTpacvoueroBble yu. 
480 x 


PAM, 1, 127, Ne 5, Wanymonny 


Puce. 2. Cuan3uctaa o6ouo0uKa 

BepXHeyeMIOCTHOH MasyxH KO- 

poppt. B caH3HcTbIX KIeTKaXx 

MeIKad 3e€PHHCTOCTb, Moro- 

maiwowmant  yaAbTpaduoseropsyie 
amyun. 480 x 


Puc. 4. DK309T HTM aJIbHbIe 7K ENIC- 

3bl TOM Ke CWH3HCTOH, 4TO Ha 

puc. 3. B cekperopHbix 9uemMeH- 

TaX M@IKadA 3ePHHCTOCTb, MOrJo- 

mlaiollad ybTpaPHONeroBhle Jy YH , 
480 x 


SHUKAaIOINNe BCJIERCTBHE CJIM3HCTOrO 8 NepepoxKAeHHA SIMTeMaJIbHbIX 
7*4), OOHapyxXuBalOT HHbIe aOcopOiMoHHEle cBoiicrBa. Mx OasambHO pacrio- 
AKCHHbIE Apa TPeyFOuIbHOK CPOPMbI Norsowalor yAbTpaduonerowble YUH yKa- 
HHOM 30HbI CI€KTPpa TaK 2Ke HHTCHCHBHO, KaK HW Apa MPOUNX KJIeETOUHBIX 9VIe- 
HTOB SMMTeMaIbHOrO Miacta. CMexHad C AJ,POM WMTOMIAa3Ma, NOJOOHO WHTO- 
a3Me STMTeMaJIbHbIX KJeTOK, aAOcOpOupyerT JIYUH HECKOJIbKO CjlaG6ee; Ta “acTb 
KaJIOBMHOH KJIETKH, Te HakallJIMBaeTCA MpOAYKT ee KU3HELEATEbHOCTH — 
43b, BOBCe He NOrollaeT yJbTpauoueTOBblx JyyeH HU Ha MUKpCdotorpacdusnx 
uc. 2) npegcraBnerca cBeTIOH. Ha dTOM Poue BUAHLI MeJIKHe TeMHbIe 3epHa, 
TOPble OTMMYAIOTCA OT OKPy2XKalOWlMX YaCTHI CIM3H NOBbILIEHHOM aOcopOlnoH- 
HM CnOCOOHOCTbIO. 

Ba3saibHaax MeMOpauHa, TaK Ke KaK HW KOJWJIaTeHHbIe WYIKM COeLMHUTEJIbHO- 
KAHHOH CTPOMbI COOCTBEHHOH OOOOUKH, YJIbTpac:uoseTOBbIX sy4eli He aOcop- 
pyer. Hckstouenne coctaBuialoT Oly aloe JMM*POMLHbIe SJIEMeHTHI, BCTPe- 
IOW[MeECA B CTPOME B Pa3JTHYHOM KOJIHYECTEe, H Apa OCeMVIbIX KJIETOK COCAMHH- 
JbHOH TKaHH (puc. 3). Bce cka3aHHOe B paBHOH CTeNe€HH OTHOCHTCA K CJIM3H- 
bIM OOONIOUKAM BCeX MpHMaTOUHbIX Na3syX HOCa YeJIOBeKa H KUBOTHBIX. B 3TOM 
HOWeHHH He yaeTCH YCTaHOBHTb CYLIECTBCHHBIX Pa3JIMUHH, 3aBMCALLUX OT 
CTEMATHYECKOFO MOJIOXRKCHHA OPraHH3MOB. 

IIpoctbie HJIM MHOrOKpaTHO BeTBALLMeCA TpyOuaTble H CJIOKHbIe aJIbBeOJAD- 
O-TpyOuaTble (TpO3eBUAHbIe) IK3OIIINTEIMAJIBHBIe KEMESbI BLICTIAHbI 2—3 ps- 
AMM KJIeTOK. CekpeTOpHble 9) EMeEHTHI OOJIaaloT BCeMH aOCOPOLMOHHbIMH CBOIi- 
TBaMU CJIM3HCTbIX KJICTOK (OMMCaHbI BbILMe), a MOKPOBHbIe CXORHbIC TaKOBbIMH 
UMTeIHA, BbICTHJIaIOWerO CBOOOJHYIO TOBeEPXHOCTb CJIM3HCTOH o6o70"KH 
omc. 4). 

Ilo xapaktTepy JIOMMHECIEHIHH SJIEMeEHTH! SMHTENHA CBOOORHOH MOBepXHOCTH 
JM3UCTHIX OOOIOUeK NapaHa3aJIbHbIX CHHYCOB MOXKHO MOspasyeJuTb Ha [Be 
pynn. K nepBol oTHOCATCA BCe OasaJIbHble WM OOJIbINMHCTBO CympaOasaJbHbIx 
JI€TOK: Kak JOCTHratoulHNe CBCOOAHOH MOBepXHOCTH HM Hecyllve MepllaTeJIbHbie 
e€CHHUKH, TaK MH He AOCTHralollNe TAKOBOH H JHWeHHbIe pecnuyek. Llutonma3ma 
CeX STHX KJICTOK JIKOMHHECIUPYeT MKEJITO-OPpaHXKeBbIM, a Apa — CpaHXKeBHiM. 
la done nocyeqHero AAppiukH uveTKO Auddepenuupyiotcs, MOMHHECUNpysA 
Ji@HO-opaHxKeBbIM. PecHH4uKH MepllaTeJIbHbIX KJICETOK 2KeJITO-OpaHKeBble: 
JAZAJIBHO PACIIOJIOMRKeCHHOE TPeYFOJIbHOH MOpMbI APO KNeTOK BTOPOH rpynnyl, 
OTOPbIM COOTBETCTBYIOT CJIM3HCTbI€ KJIETKH, TaK %Ke, KaK HU Apa Mpounx duie- 
(CHTOB, JIIOMHHECIIMPYIOT OPaH2XKeBbIM, OTJMYAACh OT MOCJICQHUX JIMWIb TEM, YTO 
[[pblluieK B HHX He3sameTHO. [l[uTona3Ma, OKpyxXalollaA APO TOHKHM COOZKOM, 
FOMHHECUUPYeT 2KEJITO-OPpaH2KeBbIM, a CEKPeT, 3aNOJIHAICHIMH NOYTH BCe TeIO 
JI€ETKH,— 3eJICHbIM. CM3b KaKeTCH TOMOreHHOH; HHKAKHX MeJIKUX 3epeH, ONH- 
aHHbIX Bbillie, He yaeTCA HaOOLaTb. ITO CODACHACTCA, BEPOATHO, TEM, YTO 
3-34 H€3HAUNTEJIbHbIX Pa3MepOB HX COOCTBEHHAA JIKOMHHECIICHUHA NepeKPpbI- 
aeTCA 3e1CHOH JIKOMMHECLIEHWMeH CpeAbl, B KOTOPOH pacnOJIOKeHb s3epHa. 
JaZaJIbHaH MeMOpaHa, JIIOMHHECILUPyA OsleQHO-3eJIeHBIM, XOPOO And epenuu- 
yeTCA OT SIMUTeNHaIbHOrO MvlacTa, KOTOPbIK OHA NOACTHJAaeT, HO MVIOXO — OT 
OyviexkaileH COeCMHUTeIbHOH TKaHH,  JIKOMMHeCIMpylomeH Take s3eJe- 
‘IM. 

Heo6xouMo OTMeETHTb, UTO MOCeTHAA HeOMHAKOBa KaK Ha MPOTAKeHHH 
cero pa3pe3a, TaK HM Ha Pa3JIMUHbIX YPOBHAX MeMKy SUMTeMMAJIbHbIM MacCTOM 
| HANLKOCTHHUHOM YacTbIO CHM3HCTOH. B TO BpeMA KaK OHH yuacTOK JIKOMHHEC- 
UpyeT TEMHO-3e/ICHbIM, Apyrou, coceqHHM, MpecTaBsAeTCA Oe MHO-3eeHbIM, 
-TpeTul — %KeITO-3eeHbIM. Kakoli-siIM60 3aKOHOMEPHOCTH B JOKaM3allHn WBeTa 
HOMMHECICHILMH YCTAHOBUTb He yflaeTCA, OJHAKO MOXKHO YTBeEPXKLaTb, YTO Hal- 
OCTHHYHAA YaCTb CJIM3HCTOH COOMOUKM Yale JIOMHHECILUPYeT XEJITO-3eJICHbIM. 
‘aKa HEOJHOPOAHOCTh JIIOMMHECICHLMH COCAMHHTCJIbHOTKAHHOM CTPOMbI CJIM- 
HCTOH OOOJOUKH, BEPOATHO, CBA3aHa C Pa3JIHYHDIM PMSHOJIOTHYeCKHM COCTOS- 
eM OTJCJIbHbIX €@ YUACTKOB B KarKJIbIit MOMCHT X%KH3HH. 

Buy qaroulwe JIMMONHIC 9JIEMCHTHI HM Apa OCeMJIbIX KeTOK JIOMMHECIU- 
yIOT OPaHKeBbIM, 9HOTeIMH COCyOB — OJIeQHO-%KeJITHIM, a ETO Apo — opax- 


sets 


2KeBbIM} BHYTPCHHAA SlacTH4ecKad MeMOpaHa B CTeHKe apTepHH, Tak 2%Ke Ka 
HW 9/IACTHYeCKHE BOJOKHA COCMMHUTEbHOTKAHHOM CTPOMBI CM3UCTOH OOOJIOUKE 
JHOMMHECIMpyeT OYeCHb APKO-CcepeOpHCTO-3eeHbIM, a MBILICYHbIe BOJIOKH 
YKEJITO-3EJICHBIM. 

JIIOMHMHECICHILMA CEKPCTOPHbIX QJICMCHTOB SK309TIMTCMMAIbHbIX 2KEJIE3 B CII 
3UCTHIX OOOMOUKAX MPHAaTOUHIX MasyxX HOca (ocoGeHHO coOak) OTMMUYAETCH C 
ONHCaHHOM BBIMMe B SMHTeIHM JIMMb TEM, YTO 3e1eHaH JIOMHHECHCHUA CeKpel 
B He€KOTOPbIX CJIyYaAX MMeeT CepO-3eJIeHbIM OTTEHOK, a B APyruX — 2xXKeJITC 
3eleHbiii. B nepBpomM cilyyae Ha TaKOM (POHE JIOMHHECIEHIMH CJIM3M B OOJIbIO 
KOJIMYeCTBE OOHAPy2KUBalOTCA He JIOMHHECILMpyIOllMe MeJIKHe 3ePpHa, BO BTC 
POM — BOKPYyI H€KOTOPbIX 3epeH, KPOMe TOTO, MOXKHO 3aMeTUTb KEITH OO¢ 
OK. STU pa3M4HA B JIOMMHECICHILMH, BePpOATHO, O3HaYalOoT HeOJHHAKOBB 
cTaquH (byHKUMOHHPOBaHHA CeKPeTOPHbIX 93JIEMCHTOB 9K309TIMTCJMaJIbHBL 
Kees. 

M3 conocraBileHuA MOJIyYeHHbIX MPH MOMOWLM MPHMeCHEHHBIX MeTOJOB MC 
CJI€@lOBAHHA MaTepHaJIOB clelyeT, YTO JJICMCHTI KJIETOK, HHT€HCHBHO MOTJG 
Wlarollue ysIbTpaduomeroBble YUH C AMMHOK BoHEI 280—250 mp, uMeloT Mp 
OMMCaHHOM crocobe dJIOOpOXpOMHPOBaHHA OpaH>KeBy!O JIIOMHHeECHeHIAK 
a 93JICEMEHTHI C XKeJITO-OPaHKeBOH WIM KETO OGaalOT HECKOJIbKO NOHHKEE 
HOH MO CpaBHeHHIO ¢ NepBbIMH, abcopOUuMOHHOM cmocoOHOcTbIO. SesleHaAd JK 
MHHECHEHLHA CBOHCTBeHHa, CJI€¢QOBaTeJIbHO, TEM YaCTAM KJIeETOK HM TKaHel 
KOTOPbI€ H€3HaYHTeJIbHO HIM BOBCe He aOcopOupyloT yubTpaduoseTOBEI 
syuei. 

Takum o6pa3s0M, B Cormacuu c JHTepaTyPHbIMM yKa3aHuaMnH (1°-!"), MoxKH 
yTBepxKaTb, TO Apa BCeX KJCTOK SMHTeMA, BbICTHJalOllero CBOOOAHYIO TIC 
BeEPXHOCTb CJIM3HCTHIX O6OIOUeK MpHAaTOUHbIX Ma3syX HOCa HW JK3O9MNTe/MAJIbHBI 
2KeJIe3bl MOCJIETHHUX, a TAaKKe COCAMHUTCJIbHOTKAaHHBIX KJI€CTOK HW JMMDOMAHbI 
Ouly*KMalouluX IJIEMeHTOB, IO XHMHYCCKOMY COCTaBy MaJIO OT/HYAaIOTCA Apyr oO 
-pyra, H, KaK H3BeCTHO, COJepxKaT Wes30KcCHpHOOHYKJIeHHOBy!0 KucuioTy. Kuter 
KM 3MHTeIMA, HECylUlWe MOKPOBHYW (PyHKIHIO, a TakxKe MasoAudde peHuupoBak 
Hble (6a3aJIbHble U CympaOasaJIbHble pAb!) COMepKaT WHTOMMA3sMy C OOJbIIMM KC 
JIMYeCTBOM PHOOHYKJICEHHOBOM KHCJIOTbI, B TO BPEMA KaK C€KPeTOPHBbIle 3JIEMCHT! 
CcOWepxKaT ee B HEOOJIbUIOM KOJIMYECTBE JIMUIb B OO/ACTH, Ipuweratoulel K AApy 
CeKPeT CJIM3HCTHIX KJIETOK He COJepxKHT PHOOHYKJICHHOBOH KUCJIOTbI H MOTOM 
He aOcopOupyeT yJIbTpapuoueToBbIX Jy4el MW JOMHHeCLUpyer 3eeHbIM. O6na 
Ppy2XHBaeMad B HEM MeJIKaA 3CPHHCTOCTh, He JIIOMHHECIMpylollad, HO aOcop6n 
pyolladA yJIbTpapHOJeTOBble JIyYH, BEPOATHO, MpecTaBsiaeT coGOH opraHous 
KJI@TKH, a H€ OTHOCHTCH K CeKpeTy, XOTA 3€PHUCTHIM XapakTep CIM3u B OOKaJIC 
BUHBIX KJIeTKaX OMMCaH MHOrMMH aBTopamy (!%,1*). B momb3y BbIcKa3aHHOr 
IIpeAM0JIO7%KCHUA TOBOPUT OTMeYeHHOE BbIllie HaJIMYHe BOKPyr HeKOTOPbIX 3epe 
o00jKa WHTOMMa3MbI C XAPaKTePHOM AVIA Hee JIOMMHECHEHW eH uv aOcOpHuHOHHO! 
cnmocoGHocTbi0. SacwlyxKuBaeT ObITb OTMCUCHHBIM HM TOT QbakT, 4TO 6a3aJk 
Has MemOpaHa MO XapakTepy JIOMHHECIEHIMH HM NOrouleHulo ylbTpacnowe 
TOBbIX JIyYeH Pe3KO OTJIMYAeTCH OT SNMTeMMaJIbHOTO MvlacTa, KOTOPbI OH 
moycTusaeT Oe3 TMepepbiBa Ha BCCM MPOTAXKeHHH, U OM3Ka COCLMHUTEIbHO 
TKaHM COOCTBEHHOM OOOMOUKH. ITO NaeT NOBOA yMaTb, YTO OasabHad MeMOpé 
Ha ABJIAeTCH OOPasOBaHHeM, POACTBEHHbIM COCAMHUTeEJIbHOM TKaHH, a He 3ML 
TeJIMIO. 


MetoOo1M3M Ce€KPeTOPHBIX SJICEMCHTOB %Kese3 B OPraHH3Me psAjja HaCeKOMbIL 
W MJICKOMMTAatOWHX TeCHO CBASAH C KOIeCOAaHHAMH KOJIMYeCTBa PHOOHYKJIeHHOBO 
KucoTb! ('°-*!): ee OoubuIe B WHTOMIa3Me KeTOK, HaxXO(AMuxcH B cTalu 
«MOKOA», H MCHbLIe — B HanOJIHCHHBIX CeKpeTOM. 

Ha OCHOBaHHM MIpHBeAeCHHOTO OMMCaHHA MOKHO ClelaTb BbIBOA, YTO MeTé 
MOp(Po3 KJI€TOK STMMTeMMA, HECYILMX MOKPOBHY10 (Py HKILHIO, B KJIETKN, CeKpeTupyK 
IM CIM3b, CBA3A4H C H3MCHEHMEM ILMTOMA3MbI, HM B MepBYy!IO OYepeyb ee raBHOr 
KOMMOHeHTa— PHOOHYKJICHHOBOH KUCJIOTHI. STO NpOABJIAeTCA B NoTepe cnocot 
HOCTH MOPIOWaTb YJIbTpauoeroBble JyYH Cc IMHOH BOHEI 280—250 m 
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IOHMKEHHH ACOPOLUH POOpOXpoMa; MOSTOMY CJIH3b JIOMMHECIMpyer 3eue- 
M Jaxke mocie rumepd.00poxpomupoBaHna. 


JleHHurpaycKHit NequaTpHueckHit Tloctynuao 
MeAMIMHCKHH ~MHCTHTYT 16 IV 1959 


UMTHPOBAHHAA JIMTEPATYPA 


2. B. Bepauu, B. H. Waaymosuy, JAH, 103, Ne 1 (1955). 2 JI. B. Bep- 
‘a, B. H. Waaymosuna, TAH, 105, No 4, (1955). ° J.B. Bepaun, B. H. 
at ymMoBu4, JAH, 107, Ne 6 (1956). *J. Giraldes, Arch. pathol. Anat. u. 
ysiol., 9 (1856). 5 E. Zuckerkand1, Normal: und pathologische Anatomie der 
senhdhle und ihre pneumatischen Anhange, 1, Wien. 1882. ® E. Paulsen, Arch. 
xr. Anat., 32 (1888). 73. -TMoxospeku it, Bapulasckue yHus. usBectua, 4, 1898. 
_ A. Wpockypsaxkos, OcHopHaa masyxa, Hopocu6upcr, 1939. °F. X. Kapuu- 
'B, Hoc Mw MpuaTouHble MoocTH y Ma6opaTopHbIxX amuOul, NTH u rpblsyHos, BuTe6ck, 
en 88G. Ke aa thy Vitch.. Arch.5 3941867)... Fo Le y.dig,Arch.« Naturgesch., 
1876). 1A. KOllik’er, Wurzburg. Verhandl., 16 (1881). %B.H. JlauKxos- 
‘Mu, Causuctaa (OoKanIoBHAHad) KieTKa, e€@ CTPOeHHe, %KU3HEAEATEMBHOCTH, Mpoucxoxe- 
»H yBananue, CIl6., 1891. 44H. Hoyer, Arch. mikr. Anat., 36 (1890). 15 T. Cas- 
tfsson, Scand. Arch. Physiol., 73, 4 (1936). 16 . Tssuacou, Buoxumus HyK- 
(HOBHIX KHcaoT, M., 1952. 17M. H. Mefticemb, Vs3n. AH CCCP, cep. cus., 13, Ne 2 
ae) a eB Ruivers,) ZseoZelliorsch!; 22,04 1(1935),7 92 9P. Wiele 1,2s: Zelltorselt yy 27 
eG. B tach eit Arch) biol, 53-1941), 2) Bio Biakiewip ow cok money en. 
sp. Guom., 31, Ne 1 (1951). 


JLAH, T. 127, Ne 5 1113 


Jloxxagn AkawemMunu Hayk ccCcP 
1959. Tom 127, Ne 5 


MHKPOBHOJIOrL 


M. H. BEXTEPEBA u H. fr. KOJIECHHKOBA 


HEMPEPbIBHbIM MPOWECC ®EPMEHTAWMH ACTINOMYCES 
LAVENDULAE B IIPOTOUHOHM CPEJIE 


(IIpedcmaeneno axademuxom B. H. UMlanownuxoesim 25 IV 1959) 
Usyyenue ycOBHH, HEOOXOAHMBIX JIA HeMpepbIBHOTO BbIpalllMBaHHA ak’ 
HOMUIL€TOB B IIpOTOYHOL cpesle, ABJIACTCA HOBbIM BOINPOCOM B OOuIacTH OOO! 
93THX OPfaHH3MOB, MOUTH He OCBeLIeHHBIM B sIMTepaType. OcHOBHOe BHHMa 
ylesAteTca HeMpepbIBHOMY KYJIbTHBUPOBaHHIO OakTepMaJIbHbIX HW [poxwk2KeB) 
KYJIbTYP; SHAYHTe/IbHO MeHbIe HCCeAOBaHHH KacaeTca KyJbTyp rpuOos ((¥ 
vu Ap.). poxykrbl KusHeseATebHOCTH AKTHHOMULUETOB TOJIbKO HeaBHO Halb} 
IIPHMeHeHHe B MCAMIMHCKOH MpakTHKe, NOSTOMYy MHTepec K STO rpynme MUK} 
OpraHH3MOB Bospoc No3sxKe. B HacTosilee BPeMA y2Ke YCTAHOBJIEHbI PUSHOIOLH: 
CKHe BO3paCTHbIe H3MCHCHHA y PAJla AKTHHOMHLCTOB, BbIpallMBaeMbIX B TJ 
OUHHBIX YCJIOBHAX, JOKa3aHa BO3MO%KHOCTb PeFyJINPOBAaHHA MPOWeccoB poe 
9TUX KYJIbTYp H OOpa30BaHHA AHTHOHOTHKOB, YTO NOCJyKUJIO HAM OCHOBOH 
H3yYeHHH HeEMpepbIBHOFO PasBHTHA AKTHHOMHLETOB B NPOTOUHOH cpese. 

Mero, HelipepbIBHOrO BbIPalIMBaHHA AKTHHOMHLETOB Mp NpaBHJIbHOM 
HCMOJIb3OBAHHM Ha MPOW3BOACTBE MOKET OTKPbITh MePCHeKTHBbI K HOBO TeX) 
JIOPHM UW AaTb OWYTHMBIM 9KOHOMUMYeCKHH daddexv. 

B kayectBe OObeKTa JIA MPOBeEHHA HCCIeOBaHH HaMU Oblia B3ATAa Kye 
typa Actinomyces lavendulae Ne 2335, y koropoH o6pa30BaHHe aHTHONOTH 
TeCHO CBA3AHO HM C Me€PHOOM HHTCHCHBHOTO pOCcTa KYJIbTYPbl HW C 3aTyXaHH 
ero. CocTaB cpey| OKa3biBaeT BJIMAHMe Ha XO Mpollecca; B 3aBMCHMOCTH OT 3TC 
Mpollecc MOKeT ObITh OAHOAa3HbIM HIM NpHOMMxKAaTbCA K TuNy JByxda3Ho: 

OnbiTbl MpOBOAMIMCh B JaOOpaTOPHBIX YCOBHAX B CT€KJIAHHOM alinapai 
KyJIbTHBaTOpe (Cc padouuM O6bemom 200 mu) mo OfHOcTyneHYaTOH cxeme. B Ky¥ 
THBaTOP HelpepbIBHO NOfaBaJlacb CBe%KaA MNTATebHaA Cpefa, a PepMeHTallUE 
Hast XKHIKOCTb BMECTE CO B3BeLICHHBIM B Heli MHIeIMeM C TaKOH %Ke CKopoct; 
BbiTeKayla. Aspallua M MepeMellMBaHHe MpousBOAUOCb OapOaTaxKem BOL} 
KOTOPHIM MOCTYMaJI B alMapaT Yepes cTeKIAHHbIM unETp Ne 2, BnatHHbI B HE 
HIOIO YaCTb cocysla. 

Tloces cpegbI mpousBoqusicn cnopamu. Buayane depMentailusa B KYyAbTHI 
TOpe MpPOBOMMNaCh B CTaMMOHAPHbIX YCJIOBHAX JWIA BbIpalllMBaHHA Ovomac 
(0,3—0,4 r Ha 100 Ma) Qo onpexeneHHoi cbasbl pasBHTUA KYJIbTYPbI, 3a7. 
K KYJIBTHBaTOpy NMOAKOYaJICA TOK CBexKelt cpegbl. ExecyTOuHO B KysIbTypad 
HOW 2KHKOCTH, BbITeKalolleli U3 Cocyfa, NPOBOAMINCb onpeseneHua Gnomacc 
pH, yraesogos, kolMuecTBa aHTHONOTHYECKOrO BellecTBa H H3SMeHeEHUA MOpcbod 
TMM KyJIbTypbl. AHTHOHOTHYECKOE BELIECTBO OMPeeAOCb METONOM PasBeleHt 
M TecT-OObeKTOM cily2xKu Staphylococcus Ne 209. To xony nenpepprBHoli de 
MeHTalMH OpaJMcb (B KOJIObI) MpOObI Ha «MoOpaxkuBanuey. Stu npoObi craBMJy 
Ha Kavaky JIA SaBeplweHHA Mpollecca (bepMeHTallMu B CTalMOHAapPHEIX yc) 
BHAX. 

[pv nposegxenun onbiros 6bla HCNOb30BaHa MOHOMeHHAA cpefa cuelzy 
ero coctaBa (cpega Nel): kpaxman pacrBopumpili 1,5%; ratoKo3a"l %; (NH,).S 
0,35%; NaCl 0,5%; kykypysupiit skcrpaxt 1%, pH 7,0. [ 

1114 


| Ha stow cpeye OblIn MpoBeseHbI ONbI- 

I, B KOTOPBIX HeMpepbIBHOe BbIpalin- 
Hue Act. lavendulae B nporouHoli cpe- 
+ uimsocb oT 168 yo 888 vac. Baia uc- 
lTaHa Pa3JIMYHaA CKOPOCTb MpuTOKa 
peJIbI B KYJIBTHBATOP MpMMepPHO B Mpe- 
hnax oT 8 no 35 Mua/uac. B nepBom 
yuae BPeMA MpoOXxoxKeHHA cpebI Ye- 
3 KyJIbTHBaTOop (0) 6bim0 24 4aca, Bo 


See 


-opom 6 yac. (ucxo4a u3 opMyvIbI 
Uv 
i) = Ft 


tle F — ckopocTb MputToKa cpeqp B 
IMHHUy BpeMeHH, a UV — OObeM X*KuI- 
bcTH B KYJIbTHBaTOPe B MUJMMeT- 
lax). 
IlpH u3yyeHHH yCJIOBHH HempepbiB- 
oro KYJIBTHBHPOBaHHA aKTHHOMUIIe- 
DB B MpoTOUHOH cpee MbI CTOJIKHYy- 
fucb Cf OobIIMMH TpyAHOCTAMH, KO- 
pble CBA3aHbI C OCOGCHHOCTAMH pocta H 
A3BMTHA STHX MMUKPOOPraHH3MoB, Tak 
aK AKTHHOMULeThI Ha HeKOTOPbIX cpe- 
aX B PIyOHHHBIX YyCJIOBHAX BbIpallMBa- 
aA OOpa3yIoT MIOTHbIe CKOMJICHHA rud. 
fo Mepe npoTeKaHHA Cpesbl Yepes KyJIb- 
MBaTOP, OObEM ITHX CKONMeEHHH HHOrLa 
e3KO yBeIMuMBasica. HaOsofasocb no- 
TeMe€HHOE BLIMbIBAHHe HX HM B KYJIbTH- 
aTOpe He OCTaBaJIOCb MUILeMA. 
Ha cpege Ne 1, nokasapuiel Han- 
[yullMe pe3yJIbTaTb!, WIIO HHTCHCHB- 
(oe Ppa3BHTHe KYJIbTypbl U OxpicTpoe 
lakonueHHe Onomaccpl. IIpu noyKsto- 
(CHUN MIpHTOKa CBEXKel cpebl B KyJIbType 
PCMH CKOMJICHHM MUCHA NOABJIAJIMCb 
HOBb HeEOOVJIbIUME OTACIEHbIE MYYKH U3 
ud, culerka MepemueTeHHble B BHe TOH- 
ou ceTtH. Ha 2 nau 3 cyTKH pocta ak- 
MHOMHIeTa B MpOTOUHOH cpese 4HCVIO 
TIJIOTHCHHBIX CKOMJICHHH pe3KO CHHKa- 
lOCb, a KOMUeCTBO rud, TepenlereH- 
IbIX B BHJe CeTKH, yBesHUMBaOcb. Ta- 
OHi XapaKTep, pOCTa KYyJIbTypPbl COXxpa- 
(AJICA Ha MpOTA*KeHHM BCero TepHojla 
JIMTeJIbHOTO BbIpallMBaHHA. 

OnbITbI, IpOBeeHHbIe Ha STOK Cpere, 
ioKasasu, uTO KybTypa Act. lavendu- 
ae HEIPePbIBHO OOHOBAeCTCA HM pacTeT 
, MpoTrouHok cpeye B Teyenne 880 yac. 
COHILCHTPall¥A MUILeIHA B BbITeKaIOUlen 
3 cocya KYJIbTypa/IbHOH %KUAKOCTH 
[DH H3Me€HeHHH CKOPOCTH IIpuTOKa CBe- 
<eli CpebI B mpesemax oT 8 10 35 mu/uac. 
3MeCHAaCb MaJIO H COCTABJANa B Cpez- 
em 0,27—0,37 r Ha 100 mua. ExxecyTou- 


| 


Ta6auua 
VUsmenenve KOMuecTBa OnoMaCcchI, AHTHOMOTHYeCKOM AKTMBHOCTH, yreBonoB u pH KYJIbTYPaMbHOM MKMKOCTH, BbITeKAalONleH M3 cocyya (cpeqHue noKasaTenu 
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Hble OMpeeeHUA KOHWeHTpalluu OnoMaccbl B BbITeKalOUleH 2HAKOCTH NOKa3sad 
(BO MHOruX OMbITax), UTO IPH MOAKMOYeHHH TOKa CBex*Kel Cpefbl K KYJIbTHBAaTOL 
KOJIMYeCTBO GHOMACCHI BHAYae Pe3KO CHH*KaeTCA, a 3aTEM BHOBb YBeMUMBACTC: 
_QTOT MOMeHT, O4eBHHO, CBA3AH C MpHcMocoOJIeHHeM KYyJIbTYPbl K HOBbIM YCJI 
BuaM. [locrosHHble HaGJOACHUA 3a MOpoulorMeH KyJIbTY PbI MOKA3bIBAaIOT, YTO If 
BbIPallLMBaHHU ee B MPOTOUHOM cpese, CO3falOTCA TaKHe YCJIOBHA, IPH KOTOPb 
OOJIbUIMHCTBO Tu) LWIMTeIbHOe BPeMA HaXOAUTCA Ha OMpeeseHHOu (pase pasBi 
rua. B KayectBe IpHMepa MOXKHO MpHBeCTH OHH U3 ONbITOB. B KyJIbTMBaTOp H 
(IpepbIBHO MOcTynaJa cBexkasd cpefa Ne 1. pH cpeszbi mo xoxy HempepbIBHOH de} 
MeHTalHu nowepxKuBasica B upesenax 6,6—6,8. Bompurmucrso rud Act. lavei 
dulae na 30 cyrKu KyJIbTHBUpOBaHuA MO CBOeH MOpdoorMyeckOH XapakTep) 
CTHKe ObLIM CXOJHbI C KyJIbTYpO, HaOsmORaemoi Ha 3 u 16 cyTKu. B Teyenue BC 
ro nepuoga or 3 fo 30 cyTOK OHM ObIIM PaBHOMEPHEI MO TOME, C pesKO 6a3i 
(pHJIbHOM Ma3MOH, C peqKHUMM BaKYyOJIAMH, 4YTO XapakTepu3syeT MOJOZy1IO KYJ. 
typy. Asprowu3a rus He HaOJrOJaocb. 

IIpopeqeHHble OMbITbI MOKa3aJIH, YUTO USMeCHECHHA B PeXKUMe KyJIBTHBUPOBAaHk 
CKa3bIBaloTCA Ha COCTOAHHU KYJIbTYPbl; HallpHMep, MPH 3aMeVJIeHHM TOKa 
TaTeIbHOH CpeAbl MOABIANOCh OombUIe Tub c LudppepeHuupoBaHHoH MW1asMc 
WIM PaclUIMpeHHbIX ru, T. €. KyIbTypa crapeua. J[iuTebHoe BeIpaltuBaHHe Ac 
lavendulae npu Hu3Kom pH (5,5) npHBoquio K NOABJICHHIO B KyJIbType pas 
TbIX [pork *Kenos06uErx rud. B jadbHeliwiux onbITaxX KpoMe Mopdouornu Obl 
u3yueHa OHOXHMHMYeCKad AKTMBHOCTb KYJIbTYPbl H HHTCHCHBHOCTb OOpa3s0BaHh 
aHTHOHOTHKa B mpolecce PepMeHTaltun. Bywo noKa3aHO, YTO IPH AJIATeIbHO 
BbIPaulLMBaHH B MpoTOUHOH cpeye Act. lavendulae wHTeHCuBHO OOpasyeT B Ky) 
THBaTOpe aHTHOMOTHYeCKOe BelllecTBO. STO ObIIO MOATBeEpKeHO MHOTHM 
OTbITaMH. 


[Ipupegeub! WaHHble 32-cyrouHow (umn 768-4acoBol) HempepbIBHOH cbepMer 
TauHu. CKOpOcTb MOCTYMICHHA Cpefbl B KYJIbTHBATOP B JaHHOM OMbITe Ob 
16 ma/uac. Hekoropple noka3aTemu, XapakTepH3yloulue (PepMeHTalLMI0 B MOMeE 
MNOAKJOYeHHA CpeAbl, IpHBeseHb! B Tad. 1. B TaOnuye mpHBeseHbI cpeqHue (3 
“3 CyTOK) JaHHble STHX NOKa3aTeseH B BbITeKalOllleH H3 COCYa %XKUAKOCTH 3a BEC 
mepHOA HempepbIBHOrO BbIpPalllMBaHHA KyJIbTYPHI. 

Mbt BHHM, UTO KyJIbTypa B TeyeHHe 32 CyTOK HHTCHCHBHO MpoyWupoBas 
aHTHOuMOTHYeCKoe BerlecTBO. Ha 30—32 cyTKu TUTP KyJIbTYPaJIbHOM KUAKOCTH JAC 
cTuram 300-10! ycOBHBIX eAMHHIL. 

B tra01. | mpHBeqeHbl TakxKe JaHHble 10 CosepKaHHlO YIvIeBOOB: B TeYeHH 
Bcero MepHOfa JIMTeIbHOrO KYJIBTHBHPOBaHHA BbITeKaloulad KYJIbTypaJbHa 
XKHKOCTb COJepKala OObWIOe KOMMYECTBO YII€BONOB; 3TO HaOwOLaloch U 
pyrux onbirax. Hamu Obl0 3aMe4eHO, YTO KOJIMYeCTBO YreBOROB, MOTpebser 
HbIX KybTypow Act. lavendulae, MeHas10cb B 3aBHCHMOCTH OT CKOPOCTH MpHTOK 
cBexkel cpefbl B KybTHBaTop. IIpH yBetuueHHH cKOopocru c 8 yo 35 mua/uac 
noTpeOmeHve HX Mamamo c 28 po 18% kK ucxomqHOH BesHUHHe. 

Takum 06pa30M, OMbITbl MOKa3bIBaloT, UTO KyIbTypa Act. lavendulae B Teue 
Hie JIMTeIbHOTO BbIPallMBaHHA B MpOTOUHOH cpeke Haxousach B case poct 
HM OOpasoBaHuA anTHOuoTuKa. JlaibHeliliMe UCCIeEOBaHUA O/JDKHbI paspellHt 
elle PA, BaXKHbIX BOMPOCOB, B YaCTHOCTH OMPeAeNHTb ONTUMAJIbHYyIO KOHIIe} 
TpallMiO BeleCcTB B Cpee H HEOOXOAHMMYIO CKOPOCTbh MpHTOKa %KUAKOCTH. 


MuctutyT MUKpoOuonorun Ilocrynuao 
Axkayemuu Hayk CCCP 21 IV 1959 


UMTHPOBAHHAA JIUTEPATYPA 


1 Continuous cultivation of microorganisms, A. Simposium, Publishing house of the Cz 
choslovak academy of Sciences, Prague, 1958. ? II. 4. Akumos, O. B. Kpyecey 
E.B. AnekceesBa, Tp. KomuccuH No anTHOnoTHKam, 11, 1953, crp. 13. 3 S. Wak, 
ki, T. dchida, Y. J-amagws'hi; J.) Antibroties| %5; 62250952) 
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Jlokrayn Akanemun Hayk CCCP 
1959. Tom 127, Ni 5 


MHKPOBHOJIOLH A 


Axagemuk B. H. WAMOUIHHKOB u T. B. KASAHCKAS 


B3AHMOCBA3b MEXK]Y XHMHAYECKHM COCTABOM ®PAKILMA 
COEBOH MYKU UV OBPA3OBAHMEM CTPEMTOMUMLLMHA 
Y ACTINOMYCES STREPTOMYCINI 


IIpopeyenuble HaMM HCCeLOBaHHA co WTammom Act. streptomycini JIC-! 
Ka3aJIH, UTO COEBOe MaCJIO H NaJIbMUTHHOBaA KucsIOTa (1), a TaK2Ke OCHOBHBIE 
| ee M JIeHWMH CTHMYJIMpyloT COpasoBaHHe cTpenTomMuluna. Onnako 
I CO3aHHA CHHTETHYECKON CpebI AIA wramMa JIC-] Tux WaHHbIX OKa3aJIOCcb 
>noctaTouHo. Ilostomy Obivio mpoBeseHO usy4eHHe Pa3JIHUHbIX aMMHOKUCJOT- 
JAX PpakWul TuApoOMUsaTOB COeEBOH MYKH C IeJIbIO yCTaHOBJICHHA CBA3H MEKILY 
AMMYeCKUM COCTaBOM (pakUWul HU OOpas0BaHheM CTpenTOMUILMHA. 

Mertroyuxka. Bce MukpoOnosornueckne OMbITbI MPOBOAWIHCh CO WiTaM- 
om JIC-1 Ha cpeme culeqyroulero cocTaBa (B mpoleHTtax): ruioKo3a 2, (NHa)2SO4 
3, NaCl 0,25, KH2PO.40,05, CaCOs 0,3 aucTuamupoBaHHas Bona. K sto cpene 
puOaBiau 2% coeBol MyKM HIM Apyroe opraHnyeckoe BelllecTBO, cosep2Ka- 
ee 112 mr o6mero asota Ha 100 ma cpenpi *. B nocneqHem cayyae B cpezbl 
OaBIAIH Takxe nuHOsHT, MgSO« u mMukpossementbl B KoHMYeCKNe KOJIOBI 
jbeMOM 250 Ma HawHBanH no 50 Ma cpenE. KyabTuBupoBaHne mpoBoqusocb 
KauauKe, Bpalllalollelica co cKopoctTbio 240—250 06/mun. Cpeyla 3aceBasiacb 

Ma 72—96-uacoBOl MHUeHabHOH KyJIbTypoH witammMa JIC-1, nomyueHHok 
1957 r. u3 Bcecoto3sHoro Hay4HO-HCCeMOBaTeJIbCKOFO HHCTHTYTa AaHTHOMOTH- 
op. CoctaB cpey| MOCeBHBIX H OMBITHbIX KOJIO, 3a HCKJIOUCHHeEM Cy4an, yNOMA- 
yToro B TaOs. 2, Obl Bcerya OMHAKOBbIM. TuypounsatTb! O6e3x%KNpeHHOH co- 
3011 MYKH MPHTOTOBJANHC NOMOULbIO KucIOT HeSO4 un HC] un menoun NaOH. 
[PH KHCJIOTHOM THApPOmHse HCMONb30BaIacb MeTOAMKa, OnHCaHHad A. H. Be- 
osepckumM u H. MH. IpockypsKosnm (°). IIpu mwenounom ruypouuse coepan 
yKa CMellHBaJlacb B KosI6e c 5-KpaTHbIM O6bemoM | N NaOH, u kovi6a nome- 
ajlaCb Ha KMMsAULyIO Oanto Ha 6 ac. Ilocne ocpoboxeHua OT rymMuHOB H NHs 
DIO MpOBeeHO pa3sfeseHHe TuApONMsaTOB Ha 2 Ppakwun: PpakiHIO OCHOBHBIX 
MMHOKMCJIOT H MOHOaMHMHOKHCOT (7,°). KatecTBeHHbIli COCTaB AMHHOKHCJIOT 
9 (pakunax onpefemasicaA MeTOOM xpomatorpadun ua Oymare (°,°). Asor 
MMHOKHCJIOTHBIX (pak ompesenascA nO MukpomeToy Kpenbgasa. Onpe- 
2JICHHE CTPeNMTOMHUNHA MpOBOAMOCh MeTOLOM Auddysuu ero pacTBopa B 
rapH3OBaHHy!0 cpely, 3acenHHyto Bac. mycoides, pH usmepsavica a1eKTpoMmet- 
wyuecku, Ouomacca OMpejledANacb BeECOBbIM METOJIOM. 

Tlocue noulyuYeHH AMMHOKHCJIOTHBIX :pakWMh THApONH3aTOB COeBOH MYKK 
pO TIpOBeseHO onpezeteHHe coyepxKaHHA B HUX as0Ta (Tabu. 1). 

V3 ta6. 1 BuO, UTO COMAHOKUCIIble FHAPOMM3AaTHI COMepXRaT SOovbwie asoTa 
MUHOKUCJIOT B HCCJIEQOBaHHbIX IBYX NapTHAX COeBOH MYKH, YeM PHAPO/MsAaTHI, 
OYYeHHbIe c MoMoUlbIO HeSO4 u NaOH. Ornomenve xe OCHOBHBIX aMHHO- 
MCJIOT K MOHO@MHHOKHCIIOTAM ObIWIO HaHBbICLUHM BO ()pakIMAX, MOJIYYeHHbIX 
DU ULeJIOUHOM THApOMHse COeEBOH MyKKH. 

Meroy xpomatorpadunu Ha Oymare (*) noka3a pacnpesemeHve AMHHOKUCAOT 
AMHHOKHCJIOTHBIX (PpakUUAX THAPOMH3aTOB COeBOH MYKUH. 


* 112 mr-% a30Ta BHOCHTCH B cpezy c 2% coeBoli MyKH. 
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IIpu 3TOM OKasaJl0Ccb, YTO BO BCeX (ppaKWMAX OCHOBHbIX AMHHOKHCJIOT CC 
JlepokaTcaA JIM3HH M MpOMHH, B rusposusare, MOJIyYeHHOM C MOMOLILbIO H2SO. 
HaXOJMTCA elle THCTHAMH, a B FuspouusaTe HCl — rucruyquH UW apruHut 
OrcyTcTBue THCTHMHa VM aprHHHHa BO (ppakuuH TruypolusaTa OCHOBHBIX aMr 
HOKuHCJIOT C momMombIOo NaOH moxker CBHJeTeIbCTBOBaTh O HeMOMHOM TH]IpC 


au3e. DpakUMH MOHOAMHHOKUCJOT HMeIOT OOJbIOH HaOOp OAMHAKOBBIX aM 


Conepxanve a30Ta BO ppakiMAx coeBOH MYKH (B MpoueHTax OT | 
o6ulero a30Ta) | 


Ta6nuna 1 


} } 
= 4 x= 
S Te oa Dk 
5 a8 zB | aes 
XapaktTepucTuKa S 2 g ee go 2 | 
PUA POMH3aTOB S ‘ 8 > i g x g & 
<i a5 <5 |<aaX | 
| 
Tunpomusat c NaOH 28,0 22,4 50,4 0,8 
Tuppomusat c HeSO, 36,3 WA 60,5 0,67 
Tunzponusar c HCl 
4-a naprua coepoi myKu| 40,4 29,9 TO 33 0,74 
Tunponmusat c HCl 
2-a nlapTua coeso myKu| 43,7 Deo 66,9 0,53 


Ta6amuua 2 
MakcuMaJIbHble 3HaveHHA O6HOMACCHI H KOMHUeECTBa CTPeCNTOMUMUHHA 


KomuuectBo cTpento- 


Buomacca MUILHHA 
MHUeJHA, 
AszorcomepxKallee opraHHyecKkoe mr ua 100 
BeulecTBO Mu y/MII % 


OnutTH c ppakwuHamMu 


Coespad Myka HeoOesxKHpeHHaa 

(KOHTposb) 1179 100 
Coepad MyKa o6e32KUpeHHaa 455 38 
TumponusaT coepoi o6e3Kupex- 

HOH MyKH 818 556 47 
@MpakwHA MOHOAMHHOKHCJOT 642 436 oe 
@MpakwWHA OCHOBHEIX AMHHOKHCJOT 522 657 56 
Cmecb (bpakUHit aMMHOKHCJOT 504 408 35 
Cmecb dpakuHit amuHoKHCJoT * 713 880 75 


OnbITH! C AMHHOKHCAIOTAMH 
Coespaa MyKa HeoOesxKupennan 


(KOHTpowb) 1512) 100 
TucTuyun 656 818 54 
IIlpomuu 763 1345 89 
OxcunpowuH 668 305 20 
TucTuyunH, 1pomuH 734 958 63 
[ucTHAMH, IM3HH, NpomHH 768 1158 76 
PucTHaHH, OKCHNpOmHH 634 772 54 


“ B 9ToM cayuae ONBITHBIE KONO, comep2kaulue MoHOaMMHO- 
KHCHOTHY!O PpakuHlo, 3aCeBaHCb NOCeBHEIM MaTepHasOM, BbIpa- 
WCHHBIM Ha TOH 2%e cpeye H Ha 1 Ma 2 cyTKM JOOaBAANM dpak- 
IHIO OCHOBHEIX aMMHOKUCIOT. 
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fFMCJIOT, HO B THApOMM3aTe,, MpoBeqeHHOM c momoubIO NaOH, orcyrcrsywr 
{MH, TDCOHHH, THPO3HH, BaJIMH MM (beHusalaHnH. 

jAHaJIM3 AMMHOKUCJIOT, MOJyYeHHBIt Hamu, COoTBeTCTByeT aHaJU3y CoeBO! 
KKM, mpoBezenHomy Mode u Epmakosoli (°). OOpamjaer na ceOA BHUMaHHe 
| akt, 4TO BO BCeX (*bpakIMAX COMep2xKUTCA AaMHHOKUCIOTA MpOMHH. 

ilo coyep»xanuto asota (cp. TaOm. 1) H cocraBy aMuHOKHCIOT HaHOosee 
MHOIMeCHHBIMM OKa3aJIMCb COJIAHOKHCJIbIe THApoMM3aTb! coeBolt Myku. B 9Tom 
jyv4ae B COCTaB (pakIHH, COJep*KallleH OCHOBHbIe AMMHOKHCJIOTHI, BXOAMIH 
BUH, THCTHAMH, APlMHHH HW MpOMHH; B CocTaB :pakKIlMH MOHOAMHHOKHCJIOT 
DAMM actaparMHOBad KUCOTa, CepHH, TuIMIMH, raloTaMHHOBas KucuOTA, 
OHHH, aJlaHHH, MPOJIMH, THPO3HH, BaJIMH, (tbeHuIaaHuH u seltiuH. Iosto- 
| TIPeABapuTebHbIe OMBITH MO BbIACHCHHIO BIMAHHA pasIMUHbIX paki 
-pocr mramma JIC-1 u o6pa30BaHue uM cTpenTOMUIMHa OblIM MpoBeseHbI Cc 
[POIM3aTaMHu, NOJYYeHHBIMH Cc MoMoubIo HCl. B cayyae nposepKu BAMAHHA 
PCH (pak MocTesHHe Opacb M0 a30TY B PaBHbIX COOTHOMeHHAX. PesyuIb- 
bl STHX OMbITOB MpescraBJeHbl B Tabu. 2. 

| M3 ra61. 2 caenyer, uro 43 2 HCMbITaHHEIX dbpakwui MOHOAMMHOKUCUOTHI 
ATOMPHATHeEe AIA pOcTa AKTHHOMULeTa, a OCHOBHbIe AMMHOKHCJIOTHI — MWA 
| Os CTPenTOMMLHHa. 

Mbt He NposOKUIM OMBITEI C THAPOMM3aTaMH COeBOH MYKH JIA BbIACHeEHHA 
luty4uero COOTHOMeHHA (bpakuuii B Cpeye Aa wiramma JIC-1, Tak Kak OCHOB- 
‘| 3ajaua paOoTbl cocToAa B MObICKaHHH HavGOoulee MpocToH no cocraBy 
HTeTHYecKOH cpeflbl. B cBA3H C STHM ObLIM MOCTABJICHbI OMbITbI C UMCTbIMH AMMHO- 
(CMOTAMHU, COMepKallMMUCA B OCHOBHOH *pakWMu TuApOMH3aTOB CoeBOli MyKH. 
Cpebl OOaBJIAJIM PHCTHIMH, IpOJIMH HW Oovlee OKUCIeEHHY!0 POpMy — OKcuMpo- 
{H, a TaK2%Ke KOMOMHALHM STUX AMMHOKUCJOT B PaBHBIX COOTHOWIeHHAX. Cper- 
i@ JaHHbIe HECKOJIbKHX OMbITOB mpescTaBeHb! B Tab. 2. M3 nux BYAHO, 4TO 
\HIYUNINH pocT HU HauBbICHIMe BbIXOAbI cTpentomuuuna (89% mo cpaBHeHHIO 
KOHTpOJIeM) ObIIM Ha cpeyax c npomMHom. Ha cpefax c OKCHMpOJMHOM HM KOM- 
[Halu ero C FHCTHAHHOM aHTHOHOTHKa OOpa30BbIBasocb Mavio; pH Bo Bcex 
\PHaHTaX MocTeneHHO MOBbIWasca oT 6,8—7 fo 7,9—8,3. 

Xpomarorpaduyecknl aHalv3 KYJIbTypaJIbHbIX 2KUAKOCTeH MOKa3al, 4TO 
(CTHIMH MoTpeGIseTCA B NepBy!O OYepeyb (Ha 3—4 CYyTKH), He3aBHCHMO OT 
TO, COePpKUTCA JIM OH B Cpese OHH WIM Ke B KOMOMHALMH C APyrHMH aMHHO- 
icnoTtamu. IIpomuH WM OKCHMpOMH HCUesaIOT M3 Cpebl K KOHILy onbita (O—7 
TKH), JIM3HH He MOTpeOaIcA B TeveHue 7 CYTOK pa3BHTHA aKTHHOMULeTA, 
O coriacyeTcaA C HalllMMH MpexXHUMH JaHHbIMH (°). 

PesysbTaTbI Hallux OMbiToB Ha cpese c DL-npoHHOM CXOJHbI C JaHHbIMH 
iomoHe (*), B OMmbITax KoTOporo mpu 3ameHe (NHa)2zHPOs. ua L-nposmun o6pa- 
BbIBaIOCch 800 7/mia crpentomuuuHa. IIpeqmaraemaad HaMu cpefla OTMMYaeTCA 
-cpegst J[iomoHe B OCHOBHOM oTcyTcTBHeM 0,04% CaCle u Hammuvem B cpeze 
{03UTA. 

TakuM o6pa30M, Jia MpesBapvTebHOrO M3y4eHHA (hu3HOOrMH IWTaMMa 
C-1 MOXKHO peKOMeHOBaTb cpedy culefylollero cocTaBa: MpOJIHH 0,92%; 
noKo3a 2%; (NHa)2SO4 0,3%, NaCl 0,25%; KHePOs 0,1%; unosur 0,025%; 
6SO1 0,1%; MnSOs; ZnSO u FeSO no 0,0001%. B coctaB stot cpenbl 
OMUT TOMbKO OfHa aMMHOKHCIOTa — mpomuH. I]pu 3aceBe OMbITHHIX KOJIO 
\CEBHBIM MaTepHaJIOM, BbIPAaeHHbIM Ha STON %e cpese, Onomacca ocTuraer 
0 mr-% u o6pasyerca oT 1300 go 1400 y/ma crpenromutnua. 

TlomyuenHple pesybTaTbI B OMbITAX C MPOJIMHOM 3acTaBHJIM OoOvee WeTAaIbHO 
VIHTb BIMAHMe MpomMHa M Apyrux coequHeHMli rpynnmbl muppoma. Oromy 
mpocy u OyfeT mocBaAlleHa Cilefylollad CTaTbs. 

Ha ocHopaHuu mpomemaHHOH paOoTbl MOXHO CleaTb CJIeMyIOUWe BbIBOLEI: 
Ppaktluu Pu pomusaToB COeBOM MYKH, COepKalllve OCHOBHbI€ AMMHOKUCJOTHI, 
IYYCHHBIe C MOMOM[bIO Pa3sJIMYHbIX KUCJOT U NaOH, coctost u3 apruHuna, 
CTHIMHa, WH3MHa M MpomuHa. 2. PpakiluH THApOMM3aTOB COeBOH MYKH, CO- 
p2Kalllve OCHOBHbIe AMMHOKHCJOTHI, HMeIOT MpeHMylecTBO Nepex PpakuHAMU 
HOAMMHOKUCIOT pH MOMYYeHHU CTpenTOMHIMHa C NOMOUbIO wTamMa JIC-1. 


1119 


B pesybrate npopexenHoro uccieqoBaHua mpeflomwena CHHTeTHYUECKAaA C 
Aa C MPOJMHOM JWId TpeBapHTebHbIX (PUSHOOFHYeCKUX UCCeLOBAaHHii WTaN 


MuctutyT muxpo6uonornn Tlocrynuno 
AkayeMuy HayK CCCP} 6 VI 1959 


UMTHMPOBAHHAS JIMTEPATYPA 


1 Tx Ba Kya. aye Ckaca, AIAH, 123, Ne 3, 561 (1958). 2 A. H. Benmosepcknu 
H.W. Wpockypakos, IIpaktuyeckoe pykoposcTBo m0 6HoxXuMuU pactenun, M., 19% 
oP AOA ane B, lob. Ka'ean em ain. Axutu6uoTukn, Ne 3, 28 (1958)? 4° A. Hee 
iP Ku H, Pusuon. pact, 5, Ne 1, 86 (1958). * K, TL. Hoode, E. A. Epmaxos 
Buoxumus, 19, No 5, 561 (1954). 811. A. Araros, T. B. Ka3zauckaa, Antu6r 
THKH, Ne 5, 31 (1958). 7E, L. Dulan ey, J. Bacteriol., 56, Ne 3, 305 (1948). 


Jlornann Axkanemun Hayk CCCP 
1959. Tom 127, M5 


BHODH3HKA 


H. B. KO3JIOBA 


BJIAAHWE MECTHOrO ®PAKILHOHHPOBAHHOILO BO3AENCTBUA 
f/EHTTEHOBCK MMH JIYYAMH HA TEYEHWE PETEHEPALLMOHHOLO 
MNPOWECCA NOMEPEYHONOJIOCATOH MbiILEYHOM TKAHH 


(ITpedcmaeaeno axademuxom H. H. Anuuxoseim 27 IV 1959) 


B npelpiflyieh Hamel paOore uccleqoBaJl0cb BJIMAHMe TOTaJIbHOrO XpOHH- 
KOrO HEIPePbIBHOFO BOSAeCHCTBUA NPOHHKarIolleH pawualluu Ha TeyeHHe NCCT, 
aBMaTHYeCKON PereHep allMU CKeJIETHOM MbILWeUHOH TKaHH (°). Bpiio moKa3aHo- 
O JWIMTebHOe BOSeHCTBHe Ha OPraHH3M HOHH3HPYIOWlUX H3yYeHHH mpH Uc- 
JIb8OBaHHH MaJIbIX CYTOUHBIX 03, HECMOTP Ha OTCYTCTBHE BbIPaxXKCHHbIX MOP- 
IOTHYUCCKHX H3SMCHEHHH HM HHTAKTHOH MbILUMe, BbISbIBAeT TOPMOXKeHHE PereHe- 
IMOHHOFO TIpolecca MeXaHHYecKH TPaBMHPOBaHHOH MbIMMeYHOH TKaHH. 
[Ibiraicb OObACHHTb 9TO ABJICHHE, MbI PHIM K BbIBOLY, YTO MOMepeyHo- 
MOCaTaA MbILeYHaA TKaHb UYYBCTBHTeJIbHa K XPOHHYCCKOMY BO3JeHCTBUIO 
HU3HPYIOWWNX UusyyeHHH. II]pu stom Opiwio cyelaHO mpesnooxwKeHHe, UYTO B 
NOBUAX JWIMTeIbHOFO HEMpPepbIBHOFO OOJYYeHHA MONepeyHOMOOCAaTaA MbILNIeU- 
A TKAHb, OTJIMUAaIOWlaAcaA cla6O BbIpaxKeHHOH cnocoOHocThI Kk (bu3sHOuIorMye- 
OH pereHepalluu, Kak Obl HakaliMBaeT yyueBoe NoBpexyeHue. J[pyrumMu 
OBaMH, OTCYTCTBHE HJIM MeWICHHOe TeEYCHHE CAMOOCOHOBJICHHA MIPHBORUT K TO- 
;, UTO MbIIMeCUHaA TKaHb IIpu OOJIYYeHHH, PaCTAHYTOM BO BPeMeHH, «CYMMUpPyerT» 
O MOBpexkeHHe. 

OyHako, B CBA3H C MMCIOWMMMHCH YKa3saHuAMH OO ycuJeHHH addekta Jy yeBo- 
NOBP@EKICHHUA TKAHH MPH TOTAJIbHOM OGJIYYCHHH XKHBOTHBIX IO CpaBHeHHIO 
MeECTHbIM e€€ OGJIYYCHHEM, BOSHHKAeT BONPOC, HE ABJIAeCTCA JH TOPMOKeHHe 
TeHepalMOHHOrTO Mpolecca B MpeMbIyUHX HalWHX ucceqoBaHHAX (?,*) pe- 
JIbTaTOM JIyyeBOH Ooe3HH OpraHu3ma. C STO WeJbio MbI H3y4HIM BJMAHHE 
CTHOTO, JWIHMTCJIbHOTO, (bpaKUMOHHPOBaHHOTO OOJYYeHHA Ha pereHepallHoH- 
IM mpollece NoMepeyHonosOcaTOH MbILIeUHOH TKAaHH, T. €. B YCJIOBMAX, MCKJIIO- 
IOUMX BOSHHKHOBeHHe XpOHHYecKOl syueBoH OosesHH. IIpoBeyeHie Takoro 
CJI€@OBaHHA, KpOMe TOFO, HMeeT H CAMOCTOATEJIbHbIM HHTepec, TaK KaK B Ipak- 
yeCKOM MEJMIMHe MPH PeHTTeHO-H PaMoTepaluu UCHOb3YeTCA PlaBHbIM OOpa- 
M JIOKaJibHoe OOJyyeHHe JPOOHbIMH O3aMH. 

Pa6Oora BEImOuHeHa Ha OewIbIX MbIlilaX-caMUaxX, OMHOFO BeCa HM BO3pacTa; Hc- 
JIb30BaHO 80 xXHBOTHBIX. OGsry¥eHHe MPOHSBOMJIOCb PCHTTEHOBCKHMH JIy4aMu 

ammapare PYM-3 mpu HanpsxKeHun 190 kB, cue ToKa 20 Ma, 
iccTOAHHH OT HcTouHHKa 40 cm, dusprpax 0,5 Cu0,5 Al. Bce reso »*xuBOTHOrO 
PaHUpOBaJOCh CBHHIOBOM MacTHHKOH TOJMMMHOH 4 MM, OCTaBaJlacb OTKPbITOH 
(lib JICBaA TOJIeHb, KOTOPad MOBeprasiacb MPAMOMY BO3JeHCTBUIO JyyeH. 
IIpu dpakiwonupoBaHHoM oOOsyYyeHHH BapbupoBaucbh BeMUNHA APoOHOl 
3bI H HHTePBaJbl MEXKLY OGYYCHHAMH, B OOOMX BapNaHTax NocTHraJlacb OHA 
Ta 2ke cyMMapHas jo3a 3000 r. : 
B I cepnu mp o6slyuasiH JeByIO 3aHIOIO KOHCYHOCTb XKHBOTHBIX Ka?K bli 
WeHb B TeueHHe | mec. no 300 r 3a | ceaHc o6sly4eHHA. 

II cepusa BKJNOUaa XKHBOTHbIX, KOH€YHOCTb KOTOPbIX NOABepra/lach e€xKe- 
€BHOMY Bo3jelicTBUIO payuallun 10 100 r, TakxKe B TeveHHe 1 mec., II] cepua — 
HTPOJIbHbIe, HeEOOJIYYCHHbIe 2HBOTHBIC. Kpome TOO, JONOJHHTCbHBIM KOH~ 
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TPOJIEM CJIY2KUa MpaBad 3aHAA HeOOyYeHHaA KOHCYHOCTh TEX 2Ke NOMOMBITHBIA 
2KHBOTHBIX. 

M36paHHpie HaMH pa30Bble AO3bI WIA JOKaJIbHOrO (ppakUMOHH poBaHHOro 06- 
syuenusa (100 u 300 r) aBstoTCA TeEMM 1O34MH PCHTTeHOBCKHX JIy¥eH, KOTOPBIe He 
OKa3bIBaloT TOPMOS3ALerO BO3AeCHCTBUA Ha TeyeHHe PereHepalMOHHOrO Mpolecca 
MBINeTHOH TKaHH HM pH MecrHoM (°), HH pH OOUeM OHOKPaTHOM OO.1y4eHHE 
(2). ro ZaBasO BO3MOXHOCTH Ooslee TOUHO NOATBepAUTh apeKT CyMMallMH Jy- 
yeBOrO MOBPeKICHHA IPH XPOHHYeCKOM BO3MeHCTBUM payMallHu. 

Kak noka3auI HaOMOeHUA, Y NOMOMbITHBIX 2KMBOTHBIX KaKHX-sIMOO CHMMTO- 
MOB JIYUeBO! Gose3HH He BO3SHUKaJIO, KOJMYeCTBO JeHKOWMMTOB Obl10 B Mpenetax 
HOPMBI, BEC H OOULCe COCTOAHHE He OTMUaIHCb OT KOHTPOJIbHBIX. Hu OHO 2KHBO- 
Hoe B TCY€HHE OMbITOB He MOrHOJO. 

To nakonsenun jo3n 3000 r, uepe3 1 cyrKu Mocme nocwieqHero OOsy4eHUA, 
IIPOH3BOAMIOCb MeXaHHYecKoe NOBPexKeHHe MepeHei SeplOBOl MbILIMbI OOeHX 
3aJ[HUX KOHeYHOCTeH (KOHTPOJbHOH HU OOyYeHHOH). Paspes npou3sBoqMJicA OF- 
HOMOMEHTHO Yepe3 KOX*KY H CePeMHHY MbILIMbI Ha TIyOMHY, PaBHY!o MOJIOBHHE 
ee TOJILMLMHBI. 

KoneuHocb BMecTe C YacTbIO Ta3a (PHKCHPOBaacb B WeHKep-opMolle B pas- 
JIMUHbIe ChOKH MOCMe HaHeceHua TpaBMpt (oT 12 uac. Wo 30 cyrok). Bex nepequaa 
OeplloBant MbIlIla 3a/IMBalach WetMOMqMH-MapapHHoM. CepHiiuple cpe3bl oKpa- 
UIMBaJIMCb reMaTOKcHJIMHOM Kapauun u 303HHOM, 10 Manopu, *Kele3HbIM Te- 
MaTOKCHJIMHOM m0 Teimenralivy, a30KapMHHOM wu a3yp II-903HHOM. 

Muxpockonmyeckoe uccleqoBaHue MoKa3al0, 4YTO MOcIe MexaHW4ecKoro 
NOBPeK CHUA KaK B KOHTPOJIbHOM, TaK H B MOJOMbITHOM MbILICUHOM TKaHH BO3HH- 
KaloT JereHepaTHBHble H3MeHeHuA. BfyuacTKaX MbIWICYHbIX BOJIOKOH, MojBepr- 
IMXCH JeCTPyKUMH, HaOMOMaeTCH BOCKOBUHbIM HEKPO3, 3aTeM TvIblOuaTHIM H 
3CPHUCTHIM pactiaq; B HEKOTOPHIX BOJIOKHaX MOMKHO BUAeTh WHCKONa/buy10 (ppar- 
MeCHTAlHIO H BaKYOJIH3alHio CapKOMa3sMbl. BerpeyaiorcA BOJIOKHa, B KOTOPBIX 
OOHaPyXKHBaeTCA Pe3KO BbIPAKeHHAA MPOMOMbHaA HCUCPYCHHOCTh, Kak Obl «pac- 
yecbIBaHHe» Ha MuOoduOpHp. JJereHepaTHBHble H3MeCHeEHHA PacCIIPOCcTpaHAIorT- 
CA BOJIb MbILICUHbIX BOJIOKOH B CTOPOHbI OT MeCTa pa3pe3a, 3aXBaTbIBaA B Mpo- 
mecc coceqHHe y4acTKH, He MOsBeprumecaA HenocpeyCTBeHHOH TPaBMe. 

Y KOHTPOJIbHBIX 2KHBOTHBIX, a TaK2%Ke B KOHTPOJIbHOM KOHEUHOCTH NMOOMBIT- 
HbIX MbIWeH PaciaBUIMeCAH Y4aCTKH MbIIICYHBIX BOJIOKOH pe3sopOupyioTca U3 
paHpt Ha 3—4 cyTKH TyTeM M3uCa M *aroluTO3a KJICTOUHBIMM 3JIEMeHTaMH Te- 
MaTOreHHOrO MH COCAMHUTeJIbHOTKaHHOrO MpOHCXOKMeHHA. 

Ilo Mepe 1MKBHAaWMH HEKPOTHYCCKHX MaCC MPOHCXOAMT POCT K IeHTPY PaHbl 
MOJONOH IpaHyJAWHOHHOH TKaHH, B KOTOPOH Ha 5—6 CYTKH OTYETIIHBO BbIAB- 
JIAIOTCA TOHKWE KOJIJIareHOBbIe BOJIOKHA. 

Hapsayy c mpoleccamu paciaga u pesopOiuu MpIeuHOrO eTpuTa B KOHTPO- 
se Ha 3—4 CYTKH yxKe ACHO OOHAPYyXUBAIOTCHA NPOABJICHHA PereHep alu MpIMIed- 
HbIX BOJOKOH. Mopdomormyecky 3TO BbIpakaeTcs B LemudepeHMpoBKe, Mpouc- 
XOMAMeH Ha KOHIaX %M3HECHOCOOHbIX YYaCTKOB MCXaHH4eCKN MOBPeKICHHBIX 
MBILMECUHBIX BOJIOKOH HW 3aKJIOUAIOWLeHCA B HCUC3HOBEHHH NOMepeuHOH UW MpOTOMb- 
HOM MCYePYeHHOCTH, CKOMICHHH AXep, YBeEMMYeHHH UX Pa3MepOB HM HEKOTOPOM 
OKPYIJICHHH, B HaKOIMJICHHH HYKJICHHOBBIX KHCJIOT. Takue y4acTKH, Tak Ha3bl- 
BaeMbI€ MBILIeYHbIe MOUKH, IPH OKpacke a3yp I]-903HHOM, B OTIMUME OT CTAapBIX 
MbBIIMe4UHbIX BOJIOKOH, HMeIOT TOyOOH OTTeHOK. 

B qabHeimieM MpOMCXOAMT yBemMueHHe KOMMUECTBA Aep, TIaBHbIM O6pa3s0M 
AMHTOTHYCCKHM ITYT€M, H MbBIIICYHbIe MOUKH, MpeBpallladcb B MMOCHMIJacTH, 
BpacTaloT B rpaHyJIAWMOHHY10 TKaub, HalpaBJAACb K WeHTpy paHb. K 5 cyTKaM 
KOJIMYCCTBO MHOCHMIIaCTOB 3aMeTHO YBeIMYMBaeTCA, ALPa exKaT B Bue Weno- 
yekK HHOra B 2—3 pana. 

Ha 8 cyTkH MOJIOAbIe MbILNeYHbIe 3ICMCHTEI HAXOMATCA Ha CTANHM MbIINeUHBIX 
TpyOouek; Apa B HAX 3aHHMAaIOT LeHTPasbHoe NoOKeHue, CapKora3Ma ere 
oTmMuaeTca Oasouiuel H IpH OKpacKke a3yp I]-903HHOM coxpaHAeT romy6oH 
WBeT; MHOPMOPUIbI pacnowlarawTcA MO Mepudepun, u BHUX ye HaMeuaeTca 
monmepeyHad ucuyepuenHocth (pue. 1, Ja). 
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Puc. |. Perehepayusa momepeuHonoocaTolt MblmeuHOIt TKaHH. /—8 cyTKH Tocme MexaHHye- 
cKOli TpaBMbl. Ox. 5, 06. 20%. a — KOHTpomb; B OONacTH edektTa OO/IbWIOe KONMYECTBO MbIMeU- 
HBIX TPYOOUeK H MOJIONbIX MbILUCUHbIX BOJIOKOH; 6 — MecTHOe (ppaKIMOHHPOBaHHOe OOyueHHe; 
B OOMACTH Je*ekTa CAHHHUHbIE HEMOJMHOMCHHbIC MHOCHMNMACTbIC WereHepHpyIOWULHMH sApaMH. 
/] —15 cytku nocae TpaBMbl. OK. 5, 06. 40>. d—KOHTpOwb; MbINeYHbIii perenepar, 3anOHsAI0- 
WH OO aCTh WeeKTa, COCTOHT H3 MOJIOAbIX MbILUCYHbIX BOJIOKOH; O— MeCcTHOe (PpaKWUHOHHPOBaH- 
Hoe OO/ly4eHHe; LePeKT BbIMOJIHEH COCJHHHTEIbHOH TKaHbIO, 10 MepHdepun jedekta pacnova- 
raroTcad @HHHYHbIe TOHKHE MbilWeuHble BOMOKHA. ///—30 cyTKH mocle TpaBMbl. Ox. 5, 06. 10%. 
&@ —KOHTPOJIb; MbIMeUHbIM pereHepaT OTIH4UaeTCA OT HOPMAJIbHOH MbILUCYHOH TKAHH JIMWb Hempa- 
BHJIbHOH OPHeHTalHell MbIIMeUHbIX BOJIOKOH; O — MeCTHOe (bpaKWHOHHpoBaHHoe OGJly4eHHe; 
o6NacTh AepeKTa BbINOJHeHA COCAHHHTeIbHOH TKaHbIO C e/HHHYHbIMH TOHKHMH MBILUe4HbIMH 
BOJIOKHaMH, pacnOvJlaratoluwHMHcA MO mMepHiepHH 


JAH, 1. 127, Ne 5, Kossack 
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|| Becb noculeqyrouH mpollece cBoAuTCA K pocTy nu LuddbepentupoBKe Mpmed- 
TKaHH B pereHeparte. 

|| PerenepatvonHpili mpolecc Mpilmle4HOH TKaHH, NosBepruselica MecrHomy (ppak- 
HHPOBaHHOMY BO3JeHCTBHIO PeCHTTeHOBCKHMH JIyYaMH, CYLLeCTBeHHO OTVJIH- 
feTCA OT HaOJofaemoro B KOHTpoue. IIpu stom stpekT BosyelicTBuA Ha MbI- 
faHy!o TKaHb MOUTH He 3aBMCHT HM OT BeHYHHEI ApoOuon Aosp1 (100 nan 
|) r), HM OT JIHTebHOCTH MHTepBasIOB MexKy OOTY YeHHSAMH. 

OHako HaOsOaloTCA HEKOTOPHIe PasJIMYHA B TCUCHHM BOCMAJIMTebHOFO Mpo- 
ca (°); npu o61yyeHHN Kaxk bit 3 TeHb 2030H 300 r ormeuaacb Gouee Basan, 
B KOHTpOMe JIeHKOMMTapHaA PeaKUHA H HECKOJIbKO 3aMeJIeHHaA pesopo- 
A HEKPOTHYeCKHX MACC H3 PaHbl, XOTHA CJIeyeT OTMETHTb, UTO HHTCHCHBHOCTb 
Ta paHyJIAWMOHHOM TKaHH H KPOBeHOCHBIX COCYOB BO BCeX CJIy"aAX MaJIO 
WIMYaeTCA OT HaOJNOLAaeMOK B KOHTPO.e. 

CyulecTByroliHe pa3sIMYHA B TeCYCHHM BOCCTaHOBHTeAbHOrO Mporecca MHOFO- 
}aTHO OOJIYYeHHOH MBILIMbI, IO ChaBHeHHIO C KOHTPOJIbHOH, KacaloTca PlaBHBbIM 
Pa3OM MbBIIUeYHBIX BOJIOKOH. B KOHTpowe, HanpuMep, Ha 2 cyTKM MOUTH Mpe- 
halllaeTcad BOBeUCHHe HOBBIX YUACTKOB MbILICUHbIX BOJOKOH B Je@CTPyKTHBHBIit 
bomecc. B oTM4He OT STOFO B OOJYYCHHEIX MbILMax JeCTPYKTHBHbIe MpOleccsr 
Pee: HM MOryT HaGJrowaTEea eure Ha 3—5 cyTKH, a HHOrZa UH B Gowee 
bD3HHe CPOKH. 

 IIpotece mMopdouornyeckol JenudpepeHuMpoBKH KyJIbTeH TpPaBMHPOBaHHbIx 
JMICUHbIX BOJIOKOH Me€Hee BbIPaxKeH, HM MBILMCUHBIX NMOYeK MOUTH He OOpasyerca. 
1a60 BbIpaxKeHO HaKOMNJICHHe HYKJICHHOBBIX KHCJIOT, O YM CBUJeTeMbCTBYeT 
SHIKeHHaA Oas0PuJIHA KOHIJOB MbBIINCUHEIX BOJIOKOH MPH OKpacKe a3yp 
.-303HHOM. 

_ B muoroxpaTHo o6s1y4eHHOH Mbilie Ha 8 cyTKu (puc. |, /6) cpequ rpany.a- 
HOHHOH TKaHH BCTPeUaloTCA JIHUIb CHHHUHbIC, HEMOJIHOWeHHbIC MHMOCHMMJIa- 
‘bl, Pe€3KO OTJIMUAIOWIMeECA OT MBIINCYHbIX TPyOoueK, 3aNOJIHAIOULAX edeKT 

KOHTposle. CapKomla3Ma TaKHX MHOCHMIVJIaCTOB OeqHa HYKJICHHOBbIMH KHCJIO- 
IMH HM MMeeT Ci1a60 BbIPaxKeHHY10 Oa30*puJIMIO TOJIbKO B OKPyxKeHHH ayep. To- 
IeHHe MOLYT JOCTHTAaTb UPe3MePHO OOJIbUIMX Pa3MePOB, HO, OUCBHAHO, TepAIOT 
IOCOOHOCTb K Pa3MHOXKEHHIO, TAK KaK KOJIMYCCTBO HX B MHOCHMIMJIacTax He3Ha- 
ATeEJIDHO H He mpeBpliuaeT 2—3. DTO OOCTOATEbCTBO COOTBETCTBYeT JaHHbIM 

B. J[MuTpueBok vid OfHOKpaTHOrO MecTHoro oOwJlyYeHHA. Spa, B OTJIN- 
1e OT KOHTPOJIA, HHKOFa He PacnOJlaraioTcs B Buse WenoueK, a sexKaT Oecno- 
AJJOUHO Ha HEKOTOPOM pacCcTOAHHM Apyr OT Apyra. 

UacrTo onvcaHHble MHOCHMIMJIacTHI He MpOABJIAIOT CIOCOOHOCTH K JlaJIbHeHre- 
y pasBUTHIO, K AucddepeHUHpPOBKe, H MbILICUHbIX TpyOOueK H3 HUX He OOpasyer- 
1. OHH, Kak WpaBuJiO, JereHepupyioT, CapKOMa3Ma NosBepraercA BakyOJIH3a- 
iM H 3ePHHCTOMY pacnaly, Apa NHKHOTH3HPYIOTCA H JIMSHPyIoTcs. 

Ha 10—12 eHub nocae TpaBMbI B OOJIYYCHHbIX MbILIMaX HepeqKO MOXKHO 
IICTb MIPOMOJbHOe OTINEMIeCHHe Oa30PHJIbHbIX AepHOcapKOMMAasMaTH4YeCcKUX 
JaPMEHTOB OT COXPAHHBIUHXCA Y4aCTKOB epepe3aHHbIX MbILeYHbIX BOJIOKOH. 
MOCHMILMIACTHI, OOpasyrollucA MYTeM TaKOro OTIULeMIeCHUA, COXPpaHAIOT MOMepey- 
iO HCUCPYeHHOCTh MHOHOpHA. OHM HMEIOT TEHJCHIMIO PocTa K WeHTPy pauHbl, 
-KOTOPbIe H3 HUX J PeBOBHAHO BeTBATCA. OWHAaKO Oo/bIUIaA YaCTb TAKUX MHO- 
(MIIaCTOB OTJIM¥UaeTCA BAJIbIM POCTOM KaK B JWIMHY, TaK HM B TOJIMMHY, He- 
TOPHIe H3 HUX MOABepraioTcs ereHepaTHBHbIM H3MCHeHHAM. 

B pesymprate k 15 cyrKaM no nepudepuu JedeKTa BOJIM3H CTapbIX MBIIICYHBIX 
JIOKOH PeAKO pacnowaraioTcA KOPOTKHe MMOCMMMVIaCTHI, M JIMITb CMH! 13 
(X JOCTHTAaIoT WeHTpa paHbl, Pe WexKaT Cpe COCAMHUTeCIbHOM TKaHH, COCTAaB- 
(OULeH OCHOBHY10 Maccy pereHepara. OHH, KaK paBHJiO, JIMIIeHbI Aep HW UMe- 
r BU, OUCH TOHKHX BONOKOHeL (puce. |, JO). 

B ormuune oT 3Toro, B KOHTpovle B 30He JetbeKta Ha 15 cyTKH yxKe XOpoLoO 
OPMHPOBaH MBIMeYHbI pereHepaT. Ha sTol cTaqMM OH COCTOHT M3 MOJIO[bIX 
IIMCUHBIX BOMOKOH. IlocmeqHue OTMMUAIOTCA OT 3PeJIbIX BOJIOKOH MeHbILIMM 
JMOPOM, IWeHTPasbHO PaCNOOXKeHHEIMH APpaMH MW 3HaYHTeJbHbIMH MpocJon- 
MM CO@MHUTeIbHOM TKAHH MexAy HUMH (puc. 1, /Ja). 
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K 30 cyTkaM TOJbKO HEMHOIHE H3 MbILUCYHbIX BOJIOKOH KaxkyTCH TOHbIL 
oopuHprx. TlonepeuHad HW MpOosbHad HCYePYCHHOCTb B HHX OTYCTJIMBO BBIpéyh 
*KeHa; spa, KaK MpaBuwiO, paciOularawTcCA Hall CapKOJIEMMOH HM TOJbKO B Ht 
KOTOPbIX BOJIOKHAX MPOMOJKAalOT 3AHHMATb WEHTPaJIbHOe MOJIOAKEeHHE. Mopiuet 
HbIi pereHepaT K KOHLY penapalun (30 cyTKu) OTMYaeTCA OT HETPaBMHPOBaHHO 
MBILUbI JIMIb HeMpaBHJIbHOH OpHeHTayuei BomoKoH (puc. 1, ///a). 

Y NOMOMbITHBIX XKHBOTHBIX MPH JIOKaJIbHOM MHOTOKPaTHOM BO3/eHCTBH 
palwalluH noctrpaBMaTHuecKkasd pereHepalua H Ha STOT cpoK (30 cyTOK) mpc 
JIOUKAeT PC3KO OTJHUATbCA OT KOHTPOJIA; 30Ha e*eKTa B OCHOBHOM BBIIIOJIH€H 
COCJHHUTeCJIbHOH TKAHbIO C OOJIbIIHM HJIH MCHbIIHM KOJIHYCCTBOM XKHPOBBIX KJi€ 
Tok. Ilo nepudepuu AedbektTa BCTPeyaloTcH OTeJIbHbIC TOHKHE MBILMEUHBIC BOJIOF 
Ha, 3HAUHTeIbHO OTMMUAIOMWMeCA OT OOBIUHBIX 3peubIx (pue. 1, 1/6). 

Takum O6pa3s0M, pe3yJIbTaTbI HaLIHX UCCJIELOBaHHU MOKa3bIBaloT, YTO NOC) 
TpaBMaTHUeCKan PereHep allWOHHaA CNOCOOHOCTh NOMepeyHONOJOCAaTOHK MbILIeUHO | 
TKaHH pH JOKaJIbHOM (ppakKUMCHHPOBaHHOM OOJIYYeHHH OKasbiBaeTCA B 3Hauk 
TeJIbHOH CTeNe€HH NOaBJIeHHOH. 

Hecmotps Ha ucroub30BaHHe pa3soBbix 03 (100 u 300 r), Koroppe mp: 
OJHOKPaTHOM BOSJleHCTBUH palNalluH He BHI3ZbIBAaIOT HaPyWeHHH B TEVeHHH pereH 
palMOHHOrO mpollecca TpaBMHPOBaHHO Mp (7,°), IPH NOBTOPHEIX OOYYE 
HHAX KOHEUHOCTH B 3THX JlO3ax ScPeKT TOPMORKeHHA PereHepalluH CTAHOBHTC:! 
COBeEPpIIeHHO OTYETJIHBBIM. 

Pa6oramu T. H. TyxuaKopon, B. II. Muxalinospa, E. B. J[mMurpneson, « 
TakxKe HallHMH MpebIAyYULMMU UCceOBaHHAMM ObIJIO MOKa3aHO, UYTO Teue 
Hue pereHepallHOHHOrO mpolecca OGJYYCHHOH MbIMMeUHOH TKaHH B OOJIbWION Mep« 
3aBHCHT OT BOCNaJIMTebHOM PeakKUMH WH HHTCHCHBHOCTH pocta rpaHyJIALHOHHO! 
TKaHH. | 

OjHaKO CYI[eCTBeHHO OTMETHTb, UTO B IPHMeCHCHHbIX HaMH YCJIOBUAX OMBITE 
BOCHaJIHTeIbHaH Pe€aKUNA MOUTH HE OTMHYaacb OT KOHTPOJIA, He Obil 3aMeTHC 
NOfaBJIeH HU POcT rpaHyJIALWHOHHOH TKaHH. OTO TOBOPHT B NOJIb3y TOTO, TO Noy 
YeHHOe TOPMOXKeHHE PereHepalHOHHO!LO Npolecca MPH JIOKaJIbHOM MHOFOKPaTHON 
BOSIeHCTBHH paywalW ABJIACTCA Pe3YJIbTATOM NOBPexTeCHHA CaMOH MbILeUHO! 
TKaHH. 

STO NOATBepxaeT Mpesnosoxenne I. C. Crpeauua (7) 0 TOM, uTO NOMepeuHO 
mojocaTad MbIlMedHaA TKaHb BCJIeACTBHe CJIaOO BbIPaxKeHHOH CNOCOOHOCTH I 
(pPHSHOJIOrMYeCKON pereHepallHv, B Mpolecce KOTOPOH MOrsio Obl NPOMCXOMUTh ec 
O3OPOBJIEHHe, «CyMMUPYeT» JyueBOe NOBpexenue. He nposaBsaacb Mopdom0rM 
YeCKH B OTCYTCTBHe NOCTTpaBMaTHYecKOH pereHepalluh, JyyeBoe NOBPexkTeHUt 
OOHaPy2KMBaeTCA B MCXAHHYECKH TPaBMHPOBaHHOH MBIILMe, B adcdbeKTe CHH2KEHHS 
ee pereHepalHOHHOH cmocoOHOcTH. 


LlentpabHbIit nay 4HO-McceNoBaTeIbCKHt Tloctynuso 
WMHCTHTYT MeMUMHCKOH palMosornu 18 IV 1959 
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Hornaygo Ankafemun nayx CCCP 
1959, Tom 127, N 5 


BHO@HSHKA 


C. Tl. APMOHEHKO u P. Fr. KOCTAHOBCKHH 


JMEACTBHE METHUJI-BUC-(8-XJIOPITHJI)-AMUHA (HN2) 
HA JISTYWIEK B YCJIOBUAX 3MMHEM COAUKM 


(ITpedcmaeaeno axademuxom H. H. Cemenoooim 6 IV 1959) 


| , 
XsopstTusamMuHsl, B YactHoctH HN2, aABIsdAcb THIMYHBIMH aJIKH JIA p YIOULUMH 
J[MOMHMETHYeCKHMH BellecTBaMH (1,”) YeTKO BOCIPOH3BOLAT palMoOnosloruue- 
Mi adpiekT: moaBJIeHHe MATO30B H MyTareHHoe JelicTBue (%), HapymeHue Hy- 
eHHoBoro OOMena (*,°), yrHereHHe KpoBerBopeHua (°,*) H MopaxKenne 2Keuy- 
YHO-KulueuHoro Tpakta (°). AHaJlorHa B WelicTBuH u3syueHui u HN2 pacnpo- 
PpaHAeTCA HM Ha CpPeNCTBa 3alHTbI OT BbISbIBACMBIX MMU NoparkKeHult (°). Han- 
oulee AKTMBHBIC PaqMOsalllMTHEIe MpelapaTbl THMa MepKaMHHa OOJIaaloT BbIpa- 
‘CHHBIM 3allHTHbIM JeHCTBHeEM HW Mp uHTOKcHKauwHH HN2 (19-14). Bce sto cBH- 
eTEJIbCTBYeT O06 OOUIHOCTH MeXaHH3MOB Ha ONPeeeHHbIX 3TaMax OnoMOrHye- 
KOFO JeCHCTBUA HOHH3UPYIOUlMX H3J1yueHHH HM palMOMHMeTHYeCKHX BeLIeCTB aul- 
usupyrolulero Tuna. 
— Tlosaras, uro paquoOuosiornyeckui actexT onocpeOBaH He TOJbKO KOPOTKO- 
<MBYIOULMMH pagwuKasamu (HO,, OH, H), Ho u Oosee crokkAMH MpOMeXKYTOUHEIMH 
POLYKTaMH UX JalbHehMx MpeBpalleHui, Mp cuuTaem, uro HN2 mogenupyer 
elHiCTBHe MocseqHHX. B CBA3H C STHM CJleyeT NPH3HaTb, YTO B OCHOBE PasMallu- 
HHOFO BO3leHCTBUA, TaK 2Ke KaK H PaNMOMHMETHYECKOLO, JexKaT ONPeeeHHbIe 
MMUYeECKHE PeaKILHH, CKOPOCTb KOTOPHIX OJOKHa HMeTb TeMMepaTyPHY!0 3aBH- 
uMocTb. TeyeHve sIyueBOH Oovle3HH MpH HH3KHX Temmepatypax (O—12°) noz- 
OOHO u3y4eHO Ha saryurkax (°-!’), Mpmmax (18-74), Kppicax (18,22), cycamKax 
324) wy conax (7°-?’). [IpH o6yueHuH MW aJIbHeEHMIeM COJepKaHH %MBOTHbIX 
STUX YCOBMAX JIyueBad OOIe3Hb PaSBUBaeCTCA UPesBLIYaHHO MejeHHO. Han6o- 
ee 4YeTKO 3TO MOKa3aHO Ha MOMKMJIOTEPMHbIX %KHBOTHBIX; TaK, B YCJIOBHAX 
iMHeH cuauKku (5—6°) y JIAryureK, OOJYUeHHEIX axe B WeCTHKPaTHOH cMep- 
IbHOH ose (6000 r), B Teyenue 130 qHel He HaOm0JaeTCA MpH3sHaKoB Jyye- 
oro CHHpoma u cmeptHocru (1°). IIpH mepeHeceHuu ru6epHHpOBaHHbIX XKHBOT- 
IX B YCJIOBHA KOMHATHOHM Temiepatypp (2O—23°) y4eBas Ooe3Hb PasBuBaeT- 
1 C OOBIUHbIMH JIA aHHOM JOsbl CKPbITHIM MepHoyoM Hu cmepTHocrTpto (1%,?°). 

J[aHHpie 0 TeMMepaTypHOHM 3aBHCHMOCTH payMoMuMeTHYeCKOrO adpekra 
IKMIMpYIOULNX areHTOB BecbMa orpaHHyeHbl. Ha cycien3uax oOMmyxouleBblx 
MeTOK MoKa3aHa “eTKaH TeMMepaTypHad 3aBHCHMOCTh JeHCTBUA TPUXJIOPTPH- 
tusiamuna (HN3), oco6eHHo ero N-okucu; nocieqHad pu 37° B 2—3 THIC. pas 
yee AKTHBHA, UeM pH 5° (?°). AnaslorM4Hple LaHHble Novy YeHbI MPH o6padorKe 
AKTepHli TPHSTHIeHMeaMHHOM (TIM) B ycoBHax 2 u 32° (7°), 

Ham Henv3BeCTHbI MOJOOHHIE UCCIeOBAaHHA Ha IWeJOCTHOM OpraHH3Me. 

B nHactosuet pa6ore u3yy¥eHoO TeyeHHe uHTOKcHKalwuuM HN2 pw HH3KUX 
MiepaTypax B COMOCTaBJICHHH C aHavIOTHUHbIMM aHHbIMH AIA JyueBoro m0- 
akeHua (1%). 

Onpiter BrInomHeHBI Ha 100 aaryurkax (Rana temporaria, 392, 25—40 r). 
(HBOTHBIC COJepKaJIHCb B CTCKMAHHBIX KPUCTaIM3aTopax (cIOH BOALI — 3 cM), 
(basHCOBLIMA TaTspopMaMH JIA BEINOI3aHHA. KpucTasIM3aTOpbl C ONbITHEIMH 
Aryuikamu 3a | cyTKu 0 BBegeHua [N2 nomemlamuch B XoOAUbHUK (O—1"), 
C KOHTPOJIbHEIMM — B TepMOKaMep y (18—20°). Te u apyrue rpynnbl uMewH Ono- 
OrHYeCKHH KOHTPOwb (m0 20 MHTAKTHEIX JIATYWeK, COMePpKaBUINXCHA B aHAaJOrH4- 
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HbIX YCJIOBUAX)*. Y BCeX AKHBOTHBIX €KETHEBHO IIpOH3BOAMJIach sapiece -) 
HN2 BBomusica B MbILUINbI Oefpa B Bue BOAHOTO pacTBopa xJloprugpata B 03 

CO mr/xr. | 
20, nee X%KUBOTHbIC MorHu6asH B cweyIoulMe Cpoku ea a 
HN2: upu 40 mr/Kr — uepes 5—12 cyToK, mpH 60 mr/Kr — yepes i 4 
u mpu 200 mr/kr — uepes 3—6 ac. ComepxaHue OMbITHBIX JIATYWeK 20, 
nocue BBexenna HN2 npu O—1° npHBosMio K 3HAUMTeIbHOMY Y/WIMHCHHIO TP) 
jomKuTenbHocTH 2xusHH. JJaxke mpx 200 mr/Kr rH6e Jib peace a 
Ha 3—4 cytTKu, a mpu 60 mr/kr — Ha 5—12 cyTKu. TIIpu 40 Mr/KT yo 30 WHA rHOe. 
SKHBOTHBIX BOOOUIe He Opiwio. C 24 WHA 5 AAryueK H3 9TOM TpPyIitbl ObluIH ep 
BeJIeHbI B YCJIOBHA KOHTPOJ1A (18—20°); yepe3 2 JHA y HUX HauaJin nposs as 
IpH3Haku OosesHH, a Yepes 3—6 HEH BCe KUBOTHBIC May. ee rHOe. 
ONbITHDIX H KOHTPOJIbHbIX 2KMBOTHBIX TIPHBeeHa Ha PHC. 1. Ha pue 2 noKasa: 


% 


100 
to 
a Oy 30 
8 oe ae 
86 o 7 Sy 
Ss eB SN 
x4 aj Ste 
3 
82 $2 
S] S 
SS 7 
lin Ghee GUA IE aT OR SG a2 4 8 «SG ite 


Puc. 1. TemneparypHaxd 3aBHCHMOCTb cMepT- Puc. 2. TemnepaTypHaad 3aBHCHMOCTb CMef 
HOCTH JIAryWweK TIpH BOsLeiCTBHM pasiMy- HocTH Isrymek mpH o6myyuennu 9000 r (2%) 
HBX Jos HN2. a—0—1°, 6 — 18—20°, mpu Bosyelicrsuu HN2 (40 mr/xr). a — HN 
6—c 24 cytok 5 smarylieK cofepxkamucb 6 — o6myyeHHe; 1—O—I°, 2— 18—2 


mpu 18—20°, a 5 ocraBenb! mpu 0—1°; BUG ane one 
1 — josa 40 mr/xr, 2—6 mr/xr, 3 — 
200 -mr/Kr 


KOppeJ ALMA NOJYYCHHHIX JaHHbIX C WeHCTBUeM U3 yUeHHH; KaK BUJHO, HHTOKC 
Kaun HN2 mpotekaer Ooulee ycKOpeHHO, 4eM JyueBaA OOe3Hb; Laxke OT OLH 
KpaTHOH cMepTebHOH Jo3p1 HN2 (40 mr/Kr) kak npu O—1°, Tak u npu 18—2 
rHOeIb JIATYWIeK HaCTyNaeT 3aMeTHO ObICTpee, YEM OT JEBATHKPATHOH CMepTed 
HOH o3pI oO1yueHuA (9000 r) cooTBeTcTBeHHO pH 5 uw 22°. Tem He MeHee, B OOO! 
culyuaAX YeTKO BHHbI OOWLME 3AaKOHOMEPHOCTH, CBUJCTEIbCTBYIOUIMe O KHHET 
yecKOH OsM30CTH TIpoTekarollux peak. 

Tloka Her yJOBJeTBOPHTeIbHOTO OObACHEHHA (PEHOMEHY 3aMeWICHHA Jy UeBC 
Ooule3HH B YCJIOBHAX HH3KHX TemNepatyp. IIpemnonowKenua OOJbLIMHCTBA H 
culeqOBaTeeH CBOAATCA K NIPH3HaHHIO ONpeeAoMleH POH CHH2KeHHA OOMe 
HbIX IIPOILeccoB. 

TlostyueHHEle HAMM JaHHbI€ NO3BOJIAIOT ONHOSHAYHO OOBACHHTH 9TO ABJICH! 
KaK B CJlyyae payualMOHHOrO, TaK HW payMOMMMeTHUeECKOTO BOSselicTBHA. Yn 
MAHYTHIC BbILIe IPOMeXKYTOUHBIe MPOAYKTbI, Tak 2%Ke KaK uw HN2, aBsancb oct 
TOUHO PeaKUMOHHOCHOCOOHBIMH, IIpH OObINHO TeMNepaType mpakTHYeCKH MH 
BeHHO pearupyioT Cc OnocyOcTpaToM; Cc NOHWKeHHEM TeMMepaTypbI HX PeakKIHO 
Had CMOCOOHOCTb Pe3KO CHH2KAaeTCA, YTO M OOYCJOBJMBAaeT 3aMeMICHHe PasBHT! 
maTOOrMyeckoro mpotecca. 

BpickasaHHble CooOpaxKeHUA XOPOLO COracyIOTCA C PAJOM SKcrepHMeHTad 
HbIX (PakTOB: a) pasBuTue JyYeBO OoesHH HM MHTOKcHKaluU HN2 y ru6epuup 
BaHHbIX 2KHBOTHBIX IIpH MepeHeceHHH HX B YCJIOBHA KOMHATHOM TemMepary] 
((7°,?°) m Hamm laHHbre); 6) HeadbdeKTHBHOCTh MepKaMHHa pM BBeeHHH € 
cpa3y mocie o6yYeHHA B OObIMHBIX ycIOBUAX (°°); B) BO3MO2XKHOCTb 3allLH’ 
Me€PpKaMHHOM Yepe3 2] jeHb Noce OOJYYeHHA B YCOBMAX 3uMHeli cnauKH (2 


* 3a Bpems ombiTos (3 Mec.) B OMOMOrMuecKOM KOHTpowe Nano 6 naryulek. 
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TIpopeyeHnbli CpaBHUTeJIbHbIMi aHaJIM3 OHOJOFHYECKOTO JelicTBHA HOHUSUP yo- 
ux usiyuenui uv 7 N2 B ycOBUAX 3MMHEH CHAUKH PpasbACHAeT HEKOTOPbIe CTO- 
POHLI N€PpBHYHbIX Me€XaHH3MOB Noparkalcwero JelicTBHA OCoHX arenToB. IIpu 
OM IIP€HMYINECTBOM PaXHOMHMETHUECKOTO MOMeJIHPOBaHHA paMoOuosoruye- 
pKOTO) adeKTa ABJIACTCA BO3MOXKHOCTh V3YYeCHHA eHCTBUA OMpeeJieHHbIX 
MMHYECKHX BELMLECTB —B IPOTHBONOJOXKHOCTh MOKA HeHJeCHTHULMPOBRAHHbIM 
PPOMEXYTOUHBIM: NpokyktTaM, oOpasyiolluMcs upH oosyueHHH. 


MuctutyT xumMuueckon cbusnku [locrymus0 
Axkaflemuuw Hayk CCCP 31 IIL 1959 
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JI. HW. CATIO)KHHKOB, 3. M. 9HJEJIbMAH, H. B. BAJKAHOBA i O. ©. MOMOBA 


TOPMO)KEHHE PHAPOKCHJIAMHHOM CBETOBOM PEAKILMM 
nPH MPEBPALWJEHHH KCAHTO®HJIJIOB 


(ITpedcmaenexo axademuxom A. H. Onapunsim 23 IV 1959) 


B nocaequne roybl MOABHJIMCb HCCJICMOBaHHA, B KOTOPbIX BbICKa3bIBaeT( 
TIpeAMOO*KeHNe OG yuacTHH KaPOTHHOHOB pH MepeHoce KUCJOpoOza B MpO 
ce dorocuutesa (1~°). 

CanoxkuukosB, Kpacopckas u Maescxaan (*,*) o6HapyxXHJIM H3MeCHEHHA B COO, 
HOWeCHHH COMepxKaHHA IOTeHHa HU BUOMaKCaHTHHa B 3aBHCHMOCTH OT CBETOBO) 
cbaxtopa. Ha eBery pa3HOcTb MexKAY HX MPOMeHTHBIM COepxKaHHeM YBeJMUMB 
Jlacb, T. €. MPOMCXOJIMJIO YMeCHbIIeEHHe COMepKaHHA BHOJAKCaHTHHA HM YBeJIMUeHE 
KOJIMYeCTBa JOTeHHa. B TeMHOTe 3Ke 9Ta PA3SHOCTb YMeHbiaJiacb. ABTOPaMH Obl 
BbICKa3aHO MIpeMOOKeHHe OO JH3SHMATHYeCKOH MpHpose B3aHMOMpeBpalleHy 
3THX JIByYX KCaHTOPUJIOB MH O BO3MOXKHOM yY¥aCTHH STOH (hepMeHTHOH CHCTeM 
B TepeHoce KHcJoposa mpu dorocuHTese. | 

JlambHeliee H3y4eHve OcOOeHHOCTeH 2THX Peakut (*) MOKa3a10, UTO B aHé 
3POOHbIX YCJIOBMAX TOPMO3HJIOCb OOpa30BaHHe BHOJIaKCaHTHHa (TeMHOBA 
peaKUHA), CBETOBad %Ke peaKWHA aHadpOOHO30M He YyrHeTaacb. 

Tak Kak B CBeTOBOH peakIMH MpeppauleHuaA KcaHTOUOB mpoucxogy 
MepeHoc KHCJOpOa, TO MPeACTaBJIAJIOCb BaXKHbIM BbIACHHTb YCJIOBHA TOPMOXKe 
HHA STOH peakWuH. 

PxJIOM aBTOpOB ObWIO UCMbITaHO WelcTBue (POTOCHHTeTHUCCKHX AJOB UM B Met 
ByIO OYepeb FHAPOKCHJaMuHa, ABJIAIOULerocA cneludpuyeckKHM UMHTHONTOPO 
BbIJeIeCHHA KUCTOpORa B mpouecce corocuuTesa (°°). 

B HacTOAMeM COOOULeEHHH U3JIaraloTcaA pe3yJIbTaTbI H3yYeHHA TOPMOXeHH 
rHAPOKCHJIaMHHOM CBETOBOH peak Mp MpeBpallleHHu JrOTeHHa HM BHOJAaKCak 
THHae 


OObeKkT 4 MCTORAN KA UCCHEWOBAHUA 


O6beKTOM HcCeqoOBaHHH cyxKua sone (Elodea canadensis). Ja onb 
TOB ObLIM B3ATbI HAMOOJIee MOJIO[bIe BEPXYWIKH NOGeroB, Ww1uHOIO 2—3 cm. Iloca 
MpeIBapHTebHOH MPOCYWIKH (UJIbTpOBaIbHOH OyMarol OHM MOMelaJIMCcb 
yaukH Koxa c pacTBopaMu Aa ONpeyeneHHOK KOHWeHTpattun. KonTposem ca} 
*%KWJIM pacTeHHA, HaXOJMBUIMeECA B BOMONMPOBOAHOM Boye. Onna uacTb uallie 
Koxa C OMbITHbIMH HM KOHTPOJIbHbIMH PaCTCHHAMH BLICTaBAAACb Ha CBT, a LP} 
rad MOMeujaiacb B TemHoTy. McrouHHkom cBeta cayxusa 1000-BatrHaad mamn 
3H-8. JIna norjoujenua uacpakpacHolt paqualluu Mexy JaMmoii wu cTreKJat 
HbIMH YalKaMH C 9/IOeeH MOMeaJICA BOHLIN 9KpaH. 3a BpeMsaA 9KCNO3HIN 
KOJeOaHHA TeMMepaTypbl He mpeBbiiuamtH 2—3°. Tlocae sKcNO3HUMH Ha CBeT 
H B TEMHOTE pacTeHHA OpicTpo OOcyMImMBaIHch (PubTPOBabHOM OyMaroft u pa 
THpaJIMCb B pacTBope alleToHa CO CNHPTOM B OTHOWeHUH 3: 1, c RO6aBeHHe 
2—3 kalleJIb HacbillleHHOro pacTBopa cosb. Bee onpirHpie HOPMAN H3Meb Yas 
oHOBpemMeHHO. I Turmenrsi 13 CNMPTO-aleTOHOBOTO pacTBopa NepeBORMUCh B Me’ 
POJIeHHEIM Sup; pasqeweHMe UX MPOMSBOLMIOCh MPH MOMoMM xpoMatorpady 
Ha Oymare. KounuecTBeHHoe onpemeseHue MpOH3BOAHIOCh Ha (pOTOSJIEKTPOK¢ 
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umetpe (DOK-M). KonuenTpalluu MMrMeHTa BbISHCJIAJIMCb NO PpadyupoBaHHou 
rauie, MOJIYYCHHOH C MOMOLIbIO paCTBOPOB YHCTbIX NHTM€HTOB H3BeECTHOM KOH- 
Tpalluu. KoulMmuecTBO MHIMeHTOB B 3uHOaTe C XPOMATOrpPaMMBbI NOJyyasu ny- 
YMHOXKECHHA BbIUHCICHHOM KOHICHTpalluu Ha OObeM pacTBopa (!°). Tloprop- 
cTb OMbITOB M0 KaxKJOMY BapHaHTy — TpexkpaTHaa. JA onpememenua co- 


L 


. 1. BausHue rupoKcniiaMaHa B kKoHWeHTpanuu 0,01 M ua cpero- 
0 peakWMio. OKCHOsHUMA B pacTBope safza 20 Mun. MnTencusHoctTb 
semeHua 50 000 aK. Bpicota cron6ukoB MponopivonabHua mpesbllue- 
‘O TIPOWeHTHOFO COepxaHNA JOTeHHA Hal COMep%KaHHeM BHOMAaAKCaH- 
Ha (MO OTHOIMeHMIO K 1x cymMe). A — KonTpob, cBet; B — Kout- 
poub, TemHota; B — ruqpokcusaMuaH, cBeT 


- 


pxkaHHA NMMCHTOB B KayKJOH NOBTOPHOCTH Obi BATH Tp MapasesbHBIEC 
jO6bI, OTKJIOHCHHA OT CPpeMHUX He MpeBniuatH 5%. 

| JIA BITCHeHMA YCIOBNA JeiCTBUA sla Ha B8AaMMOMpeBpalleHHe JOTeHHa H 
OJlaKCaHTHHa B MpeABapHTeIbHBIX OMbITAX ObWIM UCIbITAHbI Ppas/IMYHbIe 9KCIO- 
Wu B pacTBope sya (or 2 Jo 120 uu.), pasuuHEIe HHTeHCHBHOCTH OCBeLICHHA 
r 9 no 100 ThIc. 1K) HM KOHMeHTpPattuy rupokcumamuua (or | -10-4 70 6 -10-2M). 


PesyMbTaATH ONBTC B 


-Visyuenue ycosnit neficrBHa TMAPOKCHJaMHHa Ha CBeTOBy10 peakIlMi0 MpH- 
JO HaC K BEIBOLY, YTO MOCTaTOUHO YeTKHE Pe3yJbTaTbI Noyyarorca upu 20- 
{HYTHOM IKCNO3HNNH B KOHILEHTpallMu Aa 1-10-?M uw wuTencuBHocTH ocBelle- 
| Hua fB 50 000 ax. Ha puc. 1 


» IIPHBOAATCA pe3yJbTAaTbI THNMUHOU 
| 100 eg Ce€pHH OMbITOB. 
| 80 * Kak BugHo u3 puc. 1, A, Ha 
$a cBeTY 6€3 Ala MpOUeHTHOe cosep- 
@ 49 *KaHHe JIOTeHHA MPeBbUaeT CoMep- 
2 20 LS *KaHMe BuOJakKcaHTHHa Ha 70,7% 
rr (10 OTHOUICHHIO K CYMMe 93THX 
20 40 60 80 100 Oman. KcaHTouJJIOB). B TemHOTe 6e3 Aa 


i 9Ta Pa3HOCTb COCTABJIAeT JIMLb 
ic. 2. Topmoxkenve PHAPOKCHJ1aMH HOM ae 53,4%. Pa3Hoctb Ha CBeTY B Ba- 
akUMH Mp pasMuHOM SKcMOsHIMH B 01 M puaHTe c 0M (cpequas u3 12 
pactsope r 
aHaJlH30B) paBHa 49,6%. Cono- 
‘aBIeHHe 93THX' UNdp MoKa3splBaeT, YTO THAPOKCHaMHH MOJIHOCTbIO TOPMO- 
iT CBETOBY!O PeakIMI0 MPeBPalleHHA KCaHTOUIOB. 

Bropaa cepHA ONpITOB Oba MocTaBseHa C WeJIbIO BbIACHHTb 3aBHCHMOCTb 
eNeHH TOPMOXKEHHA CBETOBOM peak OT BPCMeHH BOSMeHCTBUA AMA. 

IlpowenT TOPMOxKeHHA CBETOBOli PeakIMU B8aMMOMIpeBpallleHuA KcaHTODUAI- 
OB BLIUHCJIAJICA MYTEM CPpaBHeHMA CBeETOBOLO Si*pPeKTa B KOHTPOe WB MpPHcyTcT- 
AM TH pOKCHJIaMHHa. 

BeauunHa TOPMOXKeHUA B MpOWeHTaX BLIPaKaslach LpoObro 


A—B 
K =4— -100, 


re A —mpeBpeHHe MpOMeHTHOTO cOfepxKaHHA JOTeHHa Hajl TAaKOBbIM 
WOaKCaHTHHa Mp SKcMOsHuMu Ha cBeTy Oe3 ana, B—Taxe Pa3sHOCTb Ha 
BeTY B IPHCYTCTBHH Aya, C — Ta %e PasHOCTb B TeMHOTE. 

Viz puc. 2 BUAHO, YTO TOPMOXKeHUe CBETOBOH PeakIlHM YCHJIMBaeTCA NO Mepe 
BEIMNCHHA JWIMTeIbHOCTH 9KCHOSHIMH B Age. MakcuMaibHoe MowaBjeHue pe- 
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aklluH Hacrynaer uepes 20 MHH., MOCKOJIbKY PHAPOKCHJIaMHH OTHOCHTCA K Be: 
IlecTBaM, MCJWICHHO MpOHHKaIoUulHM B pacTHTeIbHy!o KuleTKy (1). | 

Ha puc 3 NpHBereHHI pesyJIbTaTbl CEPHH OMbITOB, NOCTABJCHHbIX AVIA BbIAC- 
HeHHA 3ABHCHMOCTH TOPMOX%KeHHA CBETOBOH PeakI[MH OT HHTCHCMBHOCTH CBeTe 


Puc. 3. TopmMoxmenHue CBeETOBOM peakUHH THAPOKCHJaMMHOM B KOHILCHT 

pau 0,01 M npu papxoli uuTencupHoctu cBeta. Bpicora cToOuKO! 

NponopuHoHabHa cTemeHH TopMoxeHua: A — mp 50 TeIc. 1K, B — 
mpu 80 Thc. ax, B — npn 100 ThIc. 1K 


) 


IPH OHOH Hu TOM we KOHMeHTpauun aAfa. B aTHX OMbITAaX YCTAHOBJEHO, YTO YBe 
JIMUCHHe HHTeHCHBHOCTH OcBemleHHA, 20 80 u 100 THIc. mIOKCOB Mp KOHWeHTpa 
uuu aga 1-10-2 M mpusonuT K pe3sKoMy CHW2KeHHIO CTeMeHH TOPMOKeHH! 
CBeTOBOH peak. : 

Tlocnenuasd CepHA OMBITOB Oblia NOCcTaBJeHa JIA BbIHCHeEHHA BONpoca O TOM 
MOKeT JIM NOBbILICHHE KOHUCHTPalHH Aa yBeJIMUHTb CTeMe€Hb TOPMOKECHHA CBE 
TOBOM PeaKUHH Mp BLICOKO! MHTeHCHBHOCTH cBeTa. Kak BUAHO U3 puc. 4, Mp) 
MHTeHCHBHOCTH ocBeleHHaA B 100 TuIC. 
JIKOKCOB MaKCHMaJIbHOe TOP MOXKEHHE CBe- 
TOBOH peakIHH yocTuraetcA mp 


Sse 


YBeIHUCHHH KOHICHTPauHH Aa Jo 

4-10-2 M. B cpequem u3 9 anasu- 60 

30B TOPMOXKeHHe peakIHH M cocTaBIA- y 
no 82,3%. 100% Topmoxenue Ono = W 

MONyYeHO JMb B OOM u3 onpiToB. § 
A 2 

O6cyxKMeHHe pe3syIbTAaTOB 
B Hwalmx OlbITaxX MbI N0/1b30BaJIHCb Y 


! 2 J 6 5-10°°M 


CPaBHUTeJIbHO BbICOKHMH MHTCHCHBHO- Konyenmpayua evdpokcunamana 


CTAMH CBETa M MOBBILICHHBIMH KOHUCHT- 1. 4 5 
: uc. 4. BauaHve KOHUeHTpallMu ruspOKcn. 
alWAMH THAPoOKcHamMuHa. B 
p ‘ a BIOOP STAX = awa Ha TOPMOXEHHE CBETOBOH peaKIHl 
YCJIOBHH OOBACHACTCA CJCTYIOULMMH CO- MutTencuBnoctb ocpemenusa 100 TEIC. 1K 
o6paxkenuamu. B paOotax psxja aBTo- 


pos (7°-1*) Op110 YCTaHOBJIeHO, YTO TOPMOxeHHe (OTOCHHTesa HaCTYMaeT MPH KO! 
WeHTpallun ruypokcniamuua 1-10-* M. B stux onpitax 6piia ucnob30BaH 
CPaBHHTeJIbHO HH3Kas MHTCHCMBHOCTb ocBemeHHa (5—20 THic. moKcoB). Jn 
NOJYYCHHA 2% TWOCTATOUHO YCTKHX HW JOCTOBEPHBIX CIBUTOB B COOTHOILeCHHH Cé 
WepxKaHuA JOTeMHAa HM BUOJaAKCaHTHHA OblIH HEOOXOAUMbI HHTCHCMBHOCTH CBE 
ooo 50 Thic. soKcos. IIpu yBenu4eHHu Ke HHTCHCHBHOCTH OCBeMeHUA, Ka 
BUAHO U3 PesybTaTOB 4-li CCPH HaLIMX ONMBITOB, JIA TOPMOXKeHUA CBETOBOL pi 
akUun TpeOyeTcs NOBLIWeHHaA KOHUeHTpalua aga. CormacHo runorese Taddp 
Ha w Mp. (7,°,1°) MoxkHO MpeANONOKUTL, YTO HEOOXOAUMOCTH B YBeJIHYeHHH KOI 
HeHTpaluu Aa UpH BbICOKUX MHTCHCHBHOCTAX CBeTa OOycJIOBIeHa HHTCHCHBHt 
CTbIO (POTOCHHTE3Aa, a CJEMOBATEbHO HU YPOBHEM 3H3MMATHUeCKOL AKTUBHOCT 
cnelMpuyecKkHX KaTaIHsaTOPOB PeaKIHN OCBOCOKMeHUA KUCMOpOna. 


B a 8°O 1 51 


1. Caeropax peakiua npespamenus KCaHTOHJIIOB MOKET OLITb MOJIHOCT 
MHTHOMPOBaHa OMpeXeNeCHHbIMH KOHICHTPalMAMH rMApOKcHaMuHa. 
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2. C yBeIMYeHHeM HHTCHCHBHOCTH CBeTa MOBbIMAeTCA KOHUCHTpauusA HHTH- 
TOpa, HEOOXOAMMAaA [VIA TOPMOXKECHHA CBETOEOH peakIHH. 

3. HozTpepxyaetca mpegqnosoxenne O06 3SH3HMaTHYeCKOM XapakTepe CBe- 
BOH P€akUHH B3AMMHOTO MpeBpallleHHA KCCHTCCAJJIOB H O TECHOM CBA3H STOH 
CTEMbI C MePpeHOCOM KHCOpoza B Npollecce G(oTocuHTesa. 


Iloctynuao 
16 III 1959 
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Jloxnayn AkaweMun Hayk CCCP 
1959. Tom 127, Ne 5 


AHATOMHA PACTEHHI 


JI. Tl. UEJIDILOBA 
O JEJIEHHM KJIETOK MPM PErTEHEPAWMH KOPHA OYBAHUNK: 
(IIpedcmaeneno axademuxom T. J]. Jlecenxo 23 IV 1959) 


Bonpoce 0 THMaX paSMHOXKeHHA KJIETOK MPH pereHepallHH pacTeHH B CHI 
cBoeli TeOopeTHYeCKOH HM MPpakTHYeCKOM 3HAYHMOCTH MIPHBJeKaeT B MOcMe THe TO 
BHUMaHHe MHOrHX IMTOJIOrOB. OAHaKO MMeIONIMeCA JIMTepaTypHble aHHble Kpak 
He MpOTHBOPeuHBbI. OHH aBTOPb!l YKa3bIBalOT, YTO STOT MpOllecc B OCHOBHO 
WeT sepe3 pasJIMYHbIe (POPMbI HEMHTOTHUECKOTO WeeHHA, APyrve yTBepxK aw 
yTO IPH pereHepalluH uMeeT MecTO TOMbKO MUTO3. Tak, MH. E. OnnenropE 
WU. E. Paymenxo, A. C. Acbanacbezpa (1) yKa3piBaJIH, 4YTO MpOleccbl pereHepallH 
B TKAHAX KJIYOHA KapTodesa UAyYT 3a CYeT HEMUTOTHUeCKNX JemeHH. B 1955 1 
3THMU XKe aBTOPaMH OblIO MOKa3aHO, YTO MpoLecc KaJJOCOOOpas0BaHHA Y TOME 
TOB IIPOHCXOMUT TakxKe 3a CUeT HEMHTOTHYECKOLO PaSMHOXKEHHA KJIETOK, B OCHOE 
HOM, IIYTeM 7po6leHuaA u pyOueBaHua. M. C. Hapammuyn u JI. M. Maxymeak 
(*), u3y4ad HavaJibHble cTaqHH OOpa30BaHHA pereHepaHTOB Ha THMOKOTHI 
JibHa a HMCHHO OOpa30BaHHe MepncTeMaTHY¥ecKOrO 3ay4aTKa, CNOcOOHOrO pak 
BUTbCA B HOPMAJIbHbIi MOOer, MOKAasaM, YTO STOT MpPOLecc MPOMCXOAMT UCKAIK 
YHTeCJIbHO Ha OCHOBe MUTOTHYeCKOrO AeweHHua. Ha OCHOBaHHH 9THX JaHHbIX aBT¢ 
pbI elaioT BLIBOZ, YTO MMeIOULMeCA B JHTepaType ONnHcCaHHA HeEMHTOTHUeCKH 
WeleHHi MpH pereHepallHuH pacTeHHH, OYeBUAHO, OWIMOOUHHI. 

B CBA3H C 9STHM HAMH MpPOBOAMJIOCb UCCJIEMOBaHHe THMOB PpaSMHORKEHHA KJICTO 
mpu pereHepalluv KopHsa OyBaHunKa (Taraxacum officinale). Oror o6beKT Opt 
BbIOpaH NO AByM MpuunHaM. Bo-nmepBbix, MPH Cpes3aHHH KOPHA B MecTe KOPHeBO 
WweHKM Ha HeM ObICTPO pa3sBuBaloTcA NOOerH. O6pas0BaHHe HX MOXKHO HabsoNaT 
WM B eCT€CTBEHHBIX YCJIOBHAX, KOra 10 TEM WJIM HHbIM IPHYHHAaM MpoMcxosL 
NOBpex*KJeHHe JIMCTOBOH MOBepXHOcTH (MpH 3a0071eBaHHAX, UpH  BbIMAaIE 
BaHuH U T. J.). Bo-BTopprx, B OTBeT Ha Cpe3aHve KOPHA Ha HeM OOpasyeTc 
clOH TaOMMTYAaTEIX KJICTOK, 3aKPbIBaIOIN[MX MeCTO cpe3a, KaJlNOc HM KJeTK 
MePHCTeMbI, YTO NOSBOJIAeT HaOwJOMaTh JeJICHUA KJIETOK B Pa3JIMUHbIX TKaHAD 

PaOota mpoBoguuacb B 1957—1958 rr. Kak pili Mecall, C Mad — Havasa B 
reTalluu pacTeHui,— MO CeHTAOpb, Ha yUaCTKe BbIKaMbIBAIMCb PaCTCHHA OyBal 
uuka. [locme yqaneHua MuCTbeB MO KOpHeBOH wWelKOH BEIPesalach HUKHA 
uaCTb KOPHA, WIMHOH 4—5 cM, T. e. HaMOoulee crapaad MO BospacTy u Cc HaOoue 
AucpepeHiMpoBanubIMu KsleTKaMu. Orpesku KOpHell caxKalHCb B AWK C 3e) 
Je B Telmuie, MpH 9TOM YaCTb KOPHA BBICTYMala Hak MOBePXHOCTb 
3€MJIM TIPHMepHO Ha 5 MM. Kaxkyprit WeHb, CO HA MocagyKu 4 Jo 7—10 gua, Kory 
Ha KOPHe yxKe OOpasyiwoTcA 3eeHbIe NOUKH GyMyllMxX pereHepaHToB, Opamuc 
mpoObl Wa cbukcalun (cpesasucb BHICTYMaIOulue H3 3eMJIM yUaCTKH KOpHei 
Matepuan cpukcuposasca mo Hapamnuny. [11 usroroBmeHusA MOCTOAHHBIX Mp! 
MapaTOB UCHOMb30BaIHCb MpOMOJIbHbIe MAKPOTOMHBIe Cpe3bl TOJUMHOH 7 | 
OkpalmBaHne mpenapaToB MpoBo_MOch 2xKeNeSHbIM TeMaTOKcHMHOM no Te 
qeHraivy Cc NowKpackolt MXT-rpioHoM. PucyHKu CleaHbI C MOMOLIbIO PHCOBaUL 
Horo aunapata PA-1. 

AvaToMuyeckoe cTpoeHve KOPHA OyBaHUNKa H NPOMCXOAAMe B HEM Mf 
pereHepallMH H3MCHeEHHA MOAPOOHO ONMCaHBI B WHTepatype (4), NOSTOMY B Jal 
HOM COOOULCHHM JaloTCs JIMIMIb KpaTKHe CBeeHUA, HEOOXOAUMBIe LIA H3J1IO%KEHI 
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PLY YCHHDIX HAM PesyJibTaTOB. Ha MpOOMbHOM Cpese JOBO/IbHO XOPOLIO MOXKHO 
SJIMYHTb CCMYIOUMe OCHOBHbIC TKaHH: KOPOBY1O MapeHXUMY, BTOPHYHbIli TO, 
AHUMAIOUIMH OObIUTYIO YaCTb WOWayM, OXWMH-1Ba cJION KaMOuA pepecuny. 
aBHYyl0 Maccy JyOa COCTaBJIAIOT KPyMHbIe TOHKOCTeHHBIC MapCHXUMHbIE KJIET- 


» CpeXH KOTOPHIX MpaBHJIbHbIMM PAaMH JexKAaT rpynnmbl COOCTBeEHHO sJy6a 
MJI€UHHKaMHu. 


a 


Puc. 1. Hemutoruueckoe Jemenne KeTOK B JyOAHOM MapeHXume. MuKcuposaHo no Ha- 
BalMHY, OKPallleHO %KeNesHbIM remaToKcumHHOM 0 Tetpesrainy. O6. 90x{Nap-1,25 
Oe (i= NWO, OG —— WAU 


’ 


Ha 2—3 jleHb mlocle TOTO, KaK KOPeHb Obi Cpe3aH H MOCaxKeH B 3eMJIIO, MO2%KHO 
BIO BUACTh, KaK NO], WI€HKOM MOBPeXKJeCHHbIX H OTMePIIMX KJICTOK NMapeHXUM- 
IbIC KJIETKH Jy6a HaMOJIHAIOTCA KPYMHbIMH XKeJITOBATHIMH Kalliamu. KweTKH Ha- 
MHaior ObICTPO JeIMTLCA, OOpa3syHA COM TaOJMTUATHIX KJICETOK, 3aKPbIBarlOUluXx 
fecTO cpe3a. 3a cueT JIeJICHHA KJICETOK KaMOHA H MpHiexallluX K HEMY KJICETOK Ma- 
CHXHMBI JyOa OOpa3yetca Kawoc. B ero Macce NOABJIAIOTCA OAH MepHcTeMa- 
HYCCKHX KJI€TOK, H3 KOTOPHIX WH Pa3sBUBalOTCA TOUKH pocta OyAyuIMX pereHepaH- 
OB. 

B Hactosmlenh padore u3syyuaJIHCb JeeCHHA KJICTOK NapeHXHMBbI yOa pH OOpa- 
OBaHHH CJIOA KJIETOK, 3aKPbIBAaIOHX MeCTO Cpe3a, AeJICHHe KJI€ETOK KaMONA H JLy- 
a Ip OOpa30BaHHu KaJioca HU JeJIeEHNe KJICTOK KaJlJiioca Mp OOpas0BaHHuH Me- 
ucTeMbl. B Mae, KOryja HeT POCT KOPHA, Apa B NapeHXHMHBIX KJeTKaXx Jy6a 
OBOJIbHO KPYyNHble, OKpyrspre. KeTKH JeATCA MHTOSOM; paBla, MHTOTHYEe- 
Kui MHeKc (1A moscueToB Opasiocb oT 6 Jo 8 pactreHul) WIA HHX HEBBICOK H 
OLIUHO He npeBnuaetT 0,6—0,8%. B KeTKax KaMOMA, a TakxKe B NIPHeKalllux 
HMM HW TOJIbKO YTO OOPa30BaHHbIX KJIeTKaX Jy6a ULYT HHTCHCHBHbIC MHTOTHYe- 
KHe JIeICHHA. OTH KCTKH He YUAaCTBYIOT B OOPa30BaHHH OMMCHIBaeMOrO CJION, 
‘TIOTOMY He OyJleM KacaTbcax eseHHH, MPpOMCXOMAMMX B HHX, HM PacCMOTPHM 
OJIbKO KJICETKH, PaCHOJIOMKeHHbIe HECKOJIbKO JaJblUe. 

B urone, mepey IBeTeHHeM HM BO BPpeMsA Hero, B NapeHXHMHBIX KJleTKax sya, 
€ CUHTAA KeTOK, MpwerarollluX K KaMOHIO, MHTO30B OOHapyxKeHO He OpiO. 
[pa B KJI€TKaX HMEIOT COBEPIIeCHHO HHY1IO POpMy, YEM B Mae: OHH BbITAHYTHIC UH 
3KHe, UaCTO IpWxKATHIe K KJIETOUHOH cTeHKe. B ceHTaOpe B KJIeTKaxX NapeHXHMbI 
OHapYyXUBaJIUChb JIMIIb CXHHHYHbIC MHTOSHI. 

TIpopeyennas padota m0 H3y4eHHIO AeeHHA KJIETOK pH OOpasoBaHuN COA 
AOMTUATHIX KJICTOK, 3aKPbIBaOUlMX MeCTO cpesa, Mala cueyroulMe PesyJIbTa- 
p1. B Mae, Ha CuleYIOWM eHb NocJe TOTO Kak Opi MOcaxKeHbI KOPHH, AeeHuA 
aPCHXMMHBIX KJI€TOK He HaGs0aslOCb, XOTA, KaK OblJIO OTMe4eHO BBIWE, B HOP- 
aJIbHO pacTylleM Ha y¥acTKe KOPHe B 9THX KJIeTKaX HMCCT MECTO MHTOS. Haun- 
an co 2 HA B KJleTKax OOHAPYKMBaloTCA MUTOSEI, H K 3—4 THIO HX MUTOTHUE- 
KUli HHMeKC BOspactaer JO 0,4—0,8%, BHEKOTOPHIX CJyYaAX JocTuraAd 49%. 
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Ha 6—8 jleHb MHTOTHYeCKHM HHAeKc MaaerT TO 0,2—0,1%. TakoBa KapTuHa je 
JICHUA KAeTOK pM pereHepalluM B Mae, B pacTyUleM KOPHe, KeTKH KOTOPOM 
Pa3MHOXaloTCA MHTOTHYeCKH. | 
B woHe H aBrycreé, Kora B WapeHXUMHbIX KJleTKaX KOPHA, B3ATOTO C ydacTKa, 
MUTO3bI He OOHapy2KUBaloTCA, Mp OOpas0BaHHH OMMCHIBAeMOTLO CJIOA, 3aKPbIBAIO 
wero cpe3, HMeloT MeCTO KaK MHTO3bI, TAK H HEMHTOSHI. Smpa 3—5 paqoB KeTOK 
pHseraioulux K rpaHu cpe3a, BHOBb MIpHoOperaioT OKPyTslyto (popMy, CTaHOBAT, 
CH JOBOAbHO KPYMHBbIMM HM Yallle 3aHHMalOT B KJI€ETKe WeHTPasIbHOe MOMO*KeHHE 
Ta6Oauna t | 

t 
XapaktTep ACIeCHHA KJICTOK wy 6 HOU mlapCHXHMbI Tipu o6pasoBaHuH cso” Tab- | 
JMTYATHIX KJeETOK, 3aKPbIBalOulHNx MecTO cCpe3a 


J 
Mecto Poanae Matt HIOHb ApsryctT Ceutaopb 
KOpHA | 
Ilome Muro3bl Her nenenuit | Her ygenenui}] Engnuuvan. 
(0,6—0,8%) MHTO3bI 
Tenmuua (pH Muro3bl - Muro3pl MutTos3pl Muros3pl 
pereHepanun) | (0,4—0,8%; (0,18—0, 2; 
make. 4,9%) Make. 0,8) 
Hemutosbi | Hemurosbl Hemurospl 


Muroruueckuit HHeKC B 9THX KJIETKAX HWDKE, YEM IPH pereHepallHH KOPHA B Mat 
u He mpeBprmmaet 0,8%. ane xe oH paBeH 0,18—0,2%. YcraHoBuTb KakoH-1H6¢ 
3aKOHOMEPHOCTH ero H3MeHCHHA B 3aBHCHMOCTH OT XOa pereHepalluu, Kak 9TC 
ObIIO CeIaHO B Mae, He yamocb. Hapsayy c MHTO30M B MIOHe M aBrycTe HaGJIO 
auch UM pasJIM4HbIe POPMbI HEMHTOTHYeCKOPO JevIeHHA. B OWHHX CJY4UAaAX, ADPC 
ApH 9TOM MOXKET JCIMTHCA NepeTsA*KKOH. (puc. | a) Ha WBe CpaBHUTe/IbHO PaBHBIt 
WJIM, HaOOOPOT, HepaBHprle YacTH. B Apyrux Ha Ape OOpasyerca HeOOMbUIAA NO- 
yeuka, OTAeIAIOULaHcA OT cTaporo Apa WH OOpasyroulad HOBOe. JJeueHuve KETKY 
MOXKET MPOHCXOJUTb OLHOBPeMeHHO C evleHHem spa (puc. | 6). II]pu stom o6pa 
3ylollaacad OT OMHOM H3 KJIETOUHOHM CTeEHOK MeperopodKa, JOXOAUT NO HayaBierc 
Je@IMTbCA Apa, etuT u ero. B Wpyrux cslygaaAx MeeHHe KJIETKH OTCTAeT OT Meme 
HUA Apa. OOpasyerca TByAWepHad KJIeTKa, AMPa KOTOPOH Pa3eIeHbI TOJIbKC 
MmpoTommasMaTHueckOH «meperopogKon» (puc. | e@). Tlo3qHee B Hew OOpa3yeres 
HacTOAMad KleTouHad meperopoaka. Hapsamy c onucCaHHbIMA HEMHTOTHYeECKHMI 
HM MUTOTHYCCKHMH JeJIeHHAMH KJICTOK B KOPHe OyBaH4NKa HaGJoOMasuch U pas 
JIMUHbIe MepeXOWHble (POPMbI, COUeTarIOlMe B CeOe YeEPTLI MHTO3A H HEMHTO3A, Tp! 
KOTOPBIX B Aj[pe useT OOpasoBaHue XPOMOCOM, OJHAKO AXPOMATHHOBOe BeperTeHt 
He OOpasyeTca, MH WeweHne Apa mpoucxoyuT 6e3 Hero. Cmesyer OTMeTHTh, UT 
(opMa HeMHTOTHYeCKOrO JeJIeHHA (AeeHHe MepeTsxKKOH MH MOUKOBaHHe) 
M0-BHJMMOMY, 3aBHCHT OT ClelMpuKH TOrO WIM MHOTO pacTeHHA — Tak Xe, Kal 
HEMHTOTHYeCKoe eseHHe Y OMHHX pacTeHuli HaOsOaOcb JOBObHO uacTO 
a Y Apyrux BcTpeyasocb Kpalve peqKo. B wWemoM xe CekyeT OTMETHTD, 4TO! 
WiOHe — aBrycTe, IPH OOpasOBaHHN CJIOA MCJIKUX KJIETOK, 3aKPbIBalOULUX MecTt 
cpe3a, B MWapeCHXHMHBbIX KJIeTKaX JIlyOa HMeIOT M€CTO KaK MHTO3, TaK H HEMUTO3 
4TO, OUCBUAHO, CBASAHO C TEM, UTO KJICTKH KOPHA K STOMY BPeMeHH yrKe Mepecta 
tOT Pa3MHOwKaTECA MuTOTHUecKH. IIpH cpesaHHH KOPHA CMOCOOHOCTh KJIeTOK Je 
AMTbCA MHTO30M YaCTHYHO BOCCTAaHABJIMBaecTCA, OHAKO, MO-BHAMMOMY, He COB 
ceM; B pe3yJIbTaTe Hapsly C MHTO3OM HMeeT MeCTO UH HEMUTO3. 

B centa6pe B KOpHe HaOMOAaloTCA CHHMUHBIE MUTOTMUeCKHe eleHHA 
OWHakO IPH pereHepalWW TaKXK€ HMCIOT MECTO MHTO3bI H HEMUTO3BEI. 

Ha 5—7 jeub nocae cpesaHid KOPHA OOpasyerca KasOC — TKaHb, B KO 
TOpOH B JalbHeimem tbopMupyioTcA OUarM MepucTeMpl. Y OyBaHuNKa KaJJO 
PasBUBaeTCA 3a CUeT JeICHHA KJIETOK KaMOMA M MpHweraroulM4x K HAMM MapeH 
MMMHbIX KeTOK JyOa. [Ip sTOM HaMM HaGsOAaOcb TObKO MHTOTHYeCKOe Te 
X€HHe —— H€3aBHCHMO OT TOFO, B KaKOM MeCcalle MPOBOAMMOCh HaGsOLeHHe. ITC 
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JCPOATHO, OObSCHACTCA TEM, UTO KJIETKH KaMOMA HUKOPa He yrpayuBalor crio- 
OHOCTH JeIMTBCH MHTO3OM. Y mpuseraiollux »%e K KaMOMIO MapeHXHMHbIX 
Je€TOK JyOa CMOCOOHOCTh K MHTO3Y B HIOHEe-aBrycte JIHWIb OcMabeBaer (B HUX 
cera MOXKHO OOHAaPYXKUTb CAHHUUYHbIE MHTOSbI), HO He YTPayMBaeTCA COBCeM. 
Joa eicTBHeM MpolleccoB, NpOHCXOAAWMX B KOPHe MocJe ero cpesaHHA, 9TH 
Jl€TKH BHOBb Ha4YHHalOT HHTCHCHBHO JCJIMTbCA MUTO3OM, OOpa3yA Kawioc. ITO 
BJICHHE, OUCBUAHO, aHaJIOTHYHO ONHCAHHOMY y2Ke NP OOpa3s0BaHuu CON Kue- 
OK, 3aKPbIBaloulux cpe3, B Mae. B 9TO BPeMA B NapeHXHMe HOPMaJIbHO pacrTyule- 
O KOPHA ellle HaOoJaeTcA HeGOIbINOe YMCO MHTO3OB, IPH pereHepaluu x%«e 
[MTOTHYeCKHH HMHJeKC B HHX BOSpacTaeT, H OOPasOBaHve OMUCHIBAeMOTO CJIOA 
[leT, MO-BHAMMOMY, B OCHOBHOM 3a CueT MHTO30B. TakuM O6pa30M, npH pereHe- 
alld KOPHA OyBanHuHkKa HaOwosasuch KaK MUTOTHUECKHE, TAK MH HEMHTOTHYE- 
Kuve JlevleHHa. 

| B kopue, cpesaHHOM B Mae, Kora Her ero pocT, NpH pereHepallun HaGuJo0- 
asJIMCb MHTO3bI. Hemutoriyeckoe eleHue HaOsOJasOcb pu cpesaHHu KOpHA 
wioHe — ceHTAOpe, KOra pOCT KOPHA Mpekpalllavica HW eFO KJIeETKH YTPadUBaJHu 
NOCOGHOCTb K MHTO3Y. 


MucrutyT rexeTuku Iloctynuno 
Akaflemua HayK CCCP 22 V 59 


HWHTHPOBAHHAA JIMTEPATYPA 


ig. E. Onanmenropu, HW. E. Taymenxo, A.C. Adbanacnbesa, Msn. AH 
meCP,. cep... 6uon., .Ne5 (1951), *A.IC. Adanacnesa, ME, lay meno, 
WE. Oo1aenrop x, Mss. AH CCCP, cep. Onon., Ne 3 (1955). * M.C. Hapanmun, 
I. M. Maxywmeuko,B ku. Ilpo6mempt coppemennoit 2MOpnosoruy, JI., 1956.4B. K. B a- 
Suaespekas, Bor. xypx., 22, No 1 (1937). 
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Jloknxayn Akayemun Hayk CGGE 
1959. Tom 127, M5 


PHZHOJIOTH A PACTEHHI 


H. C. ABJIOHHH u H. A. KOJIOCOBA 


O HEMOCPEJICTBEHHOM BJIMAHHH PEAKUMH CPEIbI 
HA PACTEHHA 


(I1pedcmaseneno axademuxom A. JI. Kypcanoseim 28 IV 1959) 


Ilo Bompocy 0 BJIMAHHM peakUMH cpeybl Ha pacTeHHA MMeeTCA OOMMpHA 
uuTepatypa. B pesyJIbTaTe HcCJIeqOBaHHH YYeHbIX Pa3JIMYHbIX CTpaH YCTaHOBJE 
HbI ONTHMaJIbHbIe HHTepBavibl pH AVIA OOJIbINHHCTBa CeJIbCKOXO3AHCTBEHHBIX Pé 
creHuii. YcraHOBJIeHO, YTO ONTHMaJIbHbIM HHTepBad PH 3aBucuT oT Ouosoraye 
CKHX OCOOeHHOCTeH PacTeHHH WM OT BHEWIHHX YCJIOBHH, B KOTOPHIX MPOABJIAeTC. 
yelicrBue peakiwuu cpegn. Tak, B onpirax JJ. H. Ilpanumnuxosa u M. K. Jo 
MOHTOBHYa B 1923 r. NOKa3aHO, YTO KaJIbILH OCMaOJIAeT BPeWHOe MeHcTBHe HOH 
Bogopoya. B onpirax wa6opatopuu J. H. []panuumuKoBa ycTaHOBJIeHO, 4TO ON 
THMA@JIbHbIM HHTepBadl PeaKIMH CpebI 3ABHCHT OT (POPM MHHEPaJIbHBIX yoOpe 
HHH, KOTOPbIe pacTeHHe MOJy4aeT JIA CBOerO NHTAaHHA. ; 

JleicTBHe KHCJION peakIHH cpebl Ha PacTeHHA MPOABJIAeCTCA B 3ABMCHMOCTI 
oT cBolicTtB mouBnl. Bb. A. Touy6es (1) mpoBoqusM oOMbiTbl NO H3y4eHHIO OT 
HOUIeCHHA PacTeHHH K peaKUMH cCpebI Ha NOUBaX, OTJIMYAIOWMXcA NO 3amac% 
OOMeCHHBIX OCHOBaHHH, EMKOCTH NOrouleHua HU 6ydepHoctu. Onpitn B. A. Tomy 
OeBa NOKa3aJIM, YTO PaCTeHHA TEM BHIHOCJIMBee K KHCJIOH PeakIHH Cpeybl, Wen 
Ooraye NOUBA OCHOBaHHAMH, YeM BpIIe ee OydepHocTh u yeM OOVJIbIUIe Ee EMKOCT! 
noriomenud. Ha KuCOH JepHOBO-NOL301MCTOH MouBe pacrenuad mpH pH 3—4,! 
norHOaJIM HJM WaBasId KPahHe HH3KHe YpOxKaH, B TO BPCMA KaK Ha YEPHOSEMHO! 
NOube MPH TO %Ke peak CpebI PaCTeHHA COXPaHAJIUCh UH WaBasIU YOBMETBO 
PHTeCJIbHBIH ypoxal. 

B onpirax H. C. ABgonnHa ycTaHoBJeHO, YTO MOBBILNeCHHBIe JO3bI cbocdop: 
OcMaOJAIOT OTPHMATeJIbHOe BIMAHHE KHCJION peakUuUn cpegn. JelicrBue peakUul 
CpefbI BECbMa CJIOX%KHO H MHOTOOOPasHO; H3MCHEHHE €€ BUIeUeT 3a COGOH HEKOTOPO 
H3MeHeHHEe PeaKkI[MHH KJICTOUHOTO COKa, BCJICCTBHe YerO H3MCHAIOTCA WH OHOXH 
MHYecKHe poleccbl B pacreHuax. Hapayy c NpAMBbIM JelicTBHeM Ha pacTeHH: 
PeakllHa Cpebl OKasbIBaeT OOMbUIO€ BIMAHHE Ha NOUBeHHYIO MUKpOCOpy 1 
CBOHCTBa MOYBbI. Tak, MPH NOAKMCICHMN CpebI YBeMYMBaeTCA PpacTBOpUMOCT! 
cbocaToB KaJIbUMA H MarHUs, a MPH NoAWeawMBaHUN, HaCOopor, UX PacTBOpH 
MOCTb HM JOCTYNHOCTh pacTeHHAM cHurKaroTcH. IloqkucneHHe MOUBLI compo 
BOMKJaeTCA YBeEJIMYCHHEM PaCTBOPHMbIX (POPM aJIIOMHHUSA, Mapraulia u xKene3a 
HX H30bITOK BPeUT pacTeHHaM. 

OHaKO HEKOTOPHIe ABTOPhI OTPUMAIOT BPeTHOE elicTBUe KUCJON peakKUHH cpe 
Abl Ha pactenusa. Tak, HalpuMep, mBegcKul yuenpili Acnangep (*) yrBepxxlan 
«Kuclad peaks caMa 0 ce6e He BPelHa WIA HaMMx KYJIBTYPHBIX PacTeHuH 
CCIM TOJbKO HM OOecHeyeHO JOCTATOUHOE CHAGMKEHHE MHTATeJbHBIMH BeLLeCTBA 
mu». 113 sroro Teoperuyeckoro nosoxKenua Acnanyep H ero nocmeqopaTenH Wena 
IOT aJIeKO HAYIMM NpakTHyeckHH BEIBO. Acsanfep culTaer, uTO H3BeCTKOBaHH 
MOUB MPOH3BOAHTb He culeqyer. 

B cBA3H C TeM, YTO TeEOPeTHYECKOe NOOMKeHHE O BIMAHUM KUCHOTL peakiHl 
Cpefbl Ha pacTeHuA uMeeT OOJIbMIOe SHAYeHHE [WIA MPAaKTHKH 3eMeMeINS, MbI mpez 
IPHHAJM CHEUMaIbHbIC HCCJIEOBAHUA MO BLISCHCHHIO HeEMOCpeACTBeHHOFO BUIHA 
HMA peakIMN CpeAbI Ha pacrenua. 
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PemeHue sToro BoNpoca NpexetaBaer Gombe TpyzHoctTu. IIpu cmemenun 
PaKIUHH NOUBbI H3MCHACTCA HE TOJIbKO KOHICHTPaluA BOJOPOJHbIX HOHOB, HO Hi 
JIMYCCTBO PaCTBOPHMBIX IIMTATCJIbHbIX BeILeCTB, H3MCHACTCA JICATEIbHOCTb 

KPOOPraHH3MOB, XapaKkTep NOCTYNJIeHHA AHHOHOB HM KaTHOHOB. 

_ B onpitax c NOUBeHHEIMH HW BOLHBIMH KYJbTYpaMH U3yUNTb HenOcpeACTBeHHOe 
HsHHe KOHILEHTPallMH BOMOPOAHbIX HOHOB Ha pacTeHHA He TpescTaBAeTca 
D3MOXKHbIM, TaK KaK HapsAY C H3MCHCHHEM PeaKIHH CPefbI HSMeHAIOTCA MHOTHe 
KTOPHI, OKa3bIBalollHe BJIMAHHe Ha XKU3Hb pacTeHuiHi. 

JA TOPO YTOObI HCKJIOUMTh KOCBEHHOE BJIHAHHE KUCJON Peak Cpeypl, MbI 
NOJIb3OBaJIM MeTO H30JIMPOBaHHbIX KYJIbTYP H MeTOA MepHosuyeckoro mHTA- 
A. 

Ilo Metoxy H30JIMpOBaHHbIX KYJIBTYP, KaK H3BeCTHO, OJ[Ha NOJOBMHAa KOPHeBOH 
ACTEMbI HAXOJMTCA BOAHOH cpene (OMHOM cocyJe), a Bropas — B Ipyrom. Boc- 
DJIb8OBaBIIHCb STHM METOJOM, Mbi NOJOBHHY KOPHeBOli CHCTeMBI pacTeHHii m0- 
ellaJIM Ha HOPMaJIDHY!O NUTATeJIbHYIO CMeCb MPH ONTUMAJIbHOL peak cpeznl, 
Bropyto NOJIOBUHY — B JUCTHJIMpOBaHHyt0 BOY, peaKUMio KOTOPOli H3MeHA- 
MYTeM IpHOaBJeHHA KUCJIOTHI HH Weloun. B pesysbTaTe sToro pacTeHus WH- 
JMCb Ha HOPMAJIbHOH MMTAaTeIbHOH CMeCH; K TOMY Ke pa3Had KOHIeHTpallnn 


TaoOanna 1 


HenocpefcTBeHHoe fevicTBHe peakUHM cpeybl Ha pacTenua 
(MeTO, H30JIMpoBaHHOro muTaHua) 


Bec pacrenuti u3 1 cocyya 


pH nuratenp- oOujaA Macca 3€PHO 


HOH cmMecH pH sogsr 
r | % r | % 
AumMeuHb 
4,0—4,5 |4,0—4,5 18,70 100 3,83 100 
6,0 4,0—4,5 26,70 142,8 8,36 ZASRo 
4,0—4,5 6,0 23,64 {26,4 0,81 Aiea 
Aposadx nmenHuna 
48 AS 2,93 100 0,95 100 
ers) 6,9 9,00 | 170,6 Dy, Page 233,6 
Aaa) TES 7,84 267 ,6 Sint) 368,4 


YIOPOAHHIX M THAPOKCHJIbHbIX HOHOB HE MOIla H3MCHHTb CBOHCTBA NOUBEI, M0- 
IMATb Ha MUKPOOPraHH3MbI B MHTATeJIbHOM CMeCH, He MOrla OKa3aTb HM Henlo- 
JeEICTBCHHOFO BJIMAHHA Ha XO MOCTYMICHHA B PacTeHHA KATHOHOB H AHHOHOB 
3 IIMTATeJIbHOH CMECH. 

Jina JOCTHxKeHUA TOM 2%Ke We Mbl MCHOJb30BaIH HM MeTO MepHoyMuecKoro 
ATaHHA. CyuHOCTb 3TOTO MeTOJa 3akIOUaeTCA B CeayrouleM. Mcnosmb3y A MeTO 
IHbIX KYJIbTYP, MbI BbIPAIMBaJIH pacCTeHHA Ha HOPMAaJIbHOM NMTATeJIbHOH CMe- 
1 H. C. AsyonuHa*, a 3aTeM MepHomNyecKH, Yepes CYTKH, CHHMaJIM PpacTeHHA 
NHTaTeJIbHOH CMeCH HM NOMelaIH UX Ha JHCTHJJIMPpOBaHHYy}!o BOY, KOTOPyto 
PH MOMOMIM KUCJOTHI H UeTOYH BOBOAHIM JO COOTBeTCTBYIOWeH PeakIMH. 
Ocule CYTOUHOTO HaXOK CHUA PaCTeHHH Ha KMCJION WIM Ha IeOUHON cpee ux 
BBpPalllasIM Ha HOPMaJIbHy!0 MMTATeJIbHYy!O CMECb. ' 

Takum 06pasoM, H 3eCb HEMOcpeACTBEHHOe BOSAeliCTBUe Ha PacTeHUA KUCION 
MH ULCOUHOM CpebI OCYIIECTBIAIOCh B JMCTHJJIMpOBaHHOH Boye, a He B MH- 
ITEJIbHOH CMECH. 

Mamenenve peakWHu CpebI B BOZe He OKasbiBaslIO BJIMAHHA Ha MUKPOOKOUJIO- 
(YeCKHE MPOLMecchl B MHTATeIbHOH CMeCH HM He BJINAIO Ha XO NMOcTyNMeHUs 


* Cocras cmecu H. C. Asgonnua (B rpaMMax Ha autp Bomb): NHaNOs 240; MgSO, 0,500; 
C1 0,150; NasHPO,:12H20 0,100; NaH2PO.-H2O 0,100; CaCle 0,360; HsBOs 0,003; MnSO, 
003 u x%xeTe30 MHMOHHOKHCIOe 0,025. 
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aHHOHOB H KaTHOHOB B pacTeHHa. B 9TOM cJlydae MpeACTaBMaCb BO3MOKHOC 
H3YYHTb BIMAHHe PeaKIMH Cpefbl Ha pacreHuA HeMOcpeACTBeHHO. OnbiTbl 
ONNCaHHOM MeTowUKe B TeyeHHe BYX JIeT MpOBeeHbI C APOBON mmenuilert 
AUMeHeM. 

Pe3ysbTaTbI OMbITOB, MPOBCACHHbIX Me€TOJOM M3OJIMPOBAaHHbIX KYJIbTyp, } 
JIOKeHbI B TaG. 1, 43 KOTOPOH BUAHO, YTO H3MeHeEHHE KOHIEHTPalHu BOMOPC 
HbIX HOHOB B BOsle OKa3av10 CYUeCTBeHHOe BMAHHe Ha pacreHua. M3meHeH 
pH sogsr c 4,0 go 6,0 noBpicusio ypoxal OOlleH MaccbI AUMeHA Ha 26,4%, a YE 
*Kali 3epHa Ha 51,7%. 

Ee Goulee APKHe Pe3yJIbTATHI MOyUeHbI B OMbITe C APOBOH mueHHuen. 
3TOM onpite pH nurarebHoli CMecH MojiepxKUBalacb Ha ypoBHe 4,5 a pH my 
THJWJIMPOBaHHOll BOLI, B KOTOPO HaxXOAWJIacb NOJIOBHHa KOPHEBOL CHCTEMBI Pact 
HHH, KONeOaslacb B mpesentax 4,5—7,5. Kak BHHO H3 IIPHBeeCHHbIX mudp, & 
MeHeHHe pH sBogp or 4,5 40 6,5 MOBBICHJIO ypoxkal oOule MaccbI MWJeHH) 
Ha 70,6%, a ypoxalii sepHa — Ha 133,6%. Emme Oombmree NOBBIMIeHHe yYPOX. 
MOJYYeHO IPH JOBEICHHM PeakUUH cpeAL AUcTHAAMpOBaHHOL BoE Jo pH 7, 

AHaJOrMYHble Pe3YAbTATbI MOJTYYCHbI HW B OMbITAX, MPOBeeCHHbIX MeTOI! 
nepvHoquyeckoro muTaHHA (TaOw. 2). 


Ta6Oauna 2 


HenocpegcTBennoe felictBve peakUHH Cpefbl Ha pacreHHaA (MeTOR 
nepuoguyeckoro NHTaHHs) 


Bec pacteHHli u3 1 cocyyfa 


pH sogpl, Ha Ko- 


TOpylo nomeujain o6ulaa Macca 3ePHO TIpoweut 
pacTeHua 4epes A6c. Bec | onnoj0TBO- 
cyTKH penusn 
r % 7 % 


AumenHb (pH NHTaTeNbHOTO pacTBopa 6,0) 


4,5 14,09 64,4 Dror Dont 24: (Ze) 
6,0 | 21,87 400 10,0 100 Dowe 85,6 
738 22,40 102 7,63 1628 Wee) 79,0 
Apowaa nmeuuna (pH nHTaTenmbHOHK cpegu 6,5) 

4,5 | 11,8 59,0 O20 59,4 22,0 = 

6,5 | 20,2 100 8,89 100 | 34,6 | = 


B ompire € AYMeCHEM TIOMSIeHHe PacTeHHH Ha JMCTHJIMPOBaHHy1o BOY MI 
pH 4,5 nonu3ui0 ypoxai OOule Maccbl AYMeHA (MO CpaBHeHHIO C ypoxaem pe 
TeHHH MPM HaxOKAeHU UX Ha Boe npu PH 6,0) na 35,6%, a ypomait 3epna | 
Ha 46,3%. [lp 9TOM uMes10 MecTo yYMeHbIIeHHe aOcoJNOTHOrO Beca 3epHa H Mp 
WeHTa OMOMOTBOPeHHA. 

B onpire c APOBOH MmeHHeH MoAKuceHHe BoE c pH 6,5 704,5 nonusn. 
ypoxait oOuwlel MaccpI u sepHa Ha 41%. B stom ompire camoe Gospmm0e orp 
WaTeJIbHOe NEHCTBHE KHCJION PeaKIMH BOM CKa3aJlOCb Ha KYULCHH APOBOH NH 
HMUbI. Ec pH MOMeUeHHM pacTeHH NMWeHHIbI Ha BoAY c pH 6,5 Kospdunne 
KYIWeHUA Obl paBeH 2,5, TO MPH NMOMeLeHHM NepHOaMuecKH Tex xe pacrTeH! 
Ha Boxy upa pH 4,5 Kosppuunent kyujenua cocraBus Beero 1,4. 

M3 mpuBexeHHnix Wudp ACHO, 4TO M3MeHeHHe PeakUHH CpeAbI OKasbIBa 
HEMOCPeACTBEHHOE BJIMAHHE Ha pacrenua. M3menenuve peaKyun Cpeb OKAa3bIE 
€T BJIMAHHE Ha KYIMeHHe PacTeHHH, MpOLecc ONOLOTBOPeHUA H Ha HaMB 3ep 
(a6coJIOTHbI Bec). 

Hapsagy c y¥eToM ypoxkaa B HalIMX OnbITaX MpOBeseHEI aHAJIH3bI pacTreH 
Ha COJep2kaHHe B HUX YIICBONOB HM a30THCTHIX BellecTB. UacTb pesyabtTat 
9TUX aHaJIM30B H30KeHa B Taba. 3. 

M3 mpHBeqeHHbIX aHHbIX BHAHO, YTO KHCJad peakIlMA cpedbl OKaSHIBE 
OO/IbIIOe BJIMAHHE Ha YrveBOMHbI HM OeKOBbIi OOMeH B pacreHuax. TogKue, 
HHe peakUH CpeTbI MPHBeIO K TOMY, YTO B PacTeHHAX HakanNUBaNOCh G6ONDIL 
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JIMYCCTBO MOHOCaXapHOB, a Mpolece UX NpeBpalleHHA B AMCaXxapHJbl U Apy- 
Ooulee CIOXKHbIC COCMHCHUA 3ayepxKuUBacA. Kucsad peakunsa cpelbl 3anep- 
Bala OOpa3s0BaHne OeKOB B pacTeHHsX. 


Ta6Omuna 3 


Bausnve KUCOH peak Ha COfepmRaHHe yruicBoLOpOAOB MH a3OTHCTHIX Be- 
mlecTB y pacTeHul AuMeHA 


pH soap, Ha Caxapa (B % Ha cyxoe BeulecTEBO) As3oT 
KoTOpyi0 n0- 


MellasH pacte- | 
Paes Bravia = | caxapo3a cyMMa Ge KOBHIM Bete KS: ooulnii 
| 
¥ AL Hue tes a 
4,9 Dee 403 BAD OOo 0,56 Arad 
6,0 1,04 {97 3,09 4,13 (0),04 4,67 
Creoaun 
a3 (] tig 96 | 4,93 9 23 1,78 Ore th 01252 
Broo] Kkrsol a8 1,66. ols 4,22 2,04 1 {aOtay beaga2 


BuBoae. JIA usyYeHHA HeEMOCPeACTBEHHOTO BMAHHA PeaKkIMH cpedpi 
4 PaCcTeHHA MPOBELCHbI CHEM AJIbHbIC OMbITbI MCTOJOM H30/IMPOBaHHOrO U MepHo- 
qyecKoro MHTaHuA. OnbITbI MOKa3aJIH, YTO H3MeHeHHe peak Cpesbl OKa3bi- 
1e€T HemocpecTBeHHoe Bo3selicTBHe Ha pacrenus. [Ip stom nog BAMAHHeM KUC- 
oH PeakHU cpeAbl NOHM*KaeTCA ypoOxkan pacTeHul, Hapyluaerca mpowecc omio- 
STBOPECHHA HW HaHB 3epHa. M3nMHAA KHCJOTHOCTh TOPMOSHT Mpowecc O6pa- 
)BUHHA OCIKOB MH MpeBpallleHve MOHOCaXapHOB B ANCaxapHAbI MU Apyrue Gomee 
NOMKHbIC COCAHHEHHA. 


Tlocrynuao 
7 IV 1959 


UMTUPOBAHHAA JIMTEPATYPA 


15. A. Toay6es, CsolictBa MouBbl M OTHOWeHHe pacTenuu kK peakUMH cpenbl. Hs 
3YAbTAaTOB BereTalHOHHBIX OMNbITOB HM aOopaTOpHbIxX pa6oT, Mie tiles ICES NT RC IAC oe 
0H TOBH4, Hayyso-arponomuy. xypu., Ne 7—8 (1924). ile [oie iil wae il HH K OB, 
mo6penve H ypoxali, Ne 1 (1931). *A. Aslander, Zs. Pflanzenernahr. Dong. 
odenkunde, 23, H. 5/6 (1932). °® A. Aslander, Soil Sci., Ne 3 (1952). 
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Noxuaygn Akagemunu nayk CCCP 
1959. Tom 127, Ne 5 


) 
) 


| 
) 
PHBHOJOLHA PACTEHH 


T. H. KAMPAJIOBA 


CPABHATEJIbBHOE HCCJIEROBAHHE HEKOTOPbIX OCOBEHHOCTEM 
CTAAWAHOLO PA3BUTHHA KPACHOLO KJIEBEPA 


(ITpedcmaeaeno axademuxom A. Jle Kypcanosom 7 XII 1958) 


OcHoBHOl 3afayelt Hallie paOoTbI OblIO BHIABJIEHHe Pa3sJIM4YHA B peaklly, 
OTICIbHbIX pacTeHH KpacHOro KsJleBepa pasHoro reorpaduyeckoro MpoUcxoy 
JICHUA Ha BJIMAHHe NOHMKCHHIX TEMMepaTypP HM Pa3sJIMYHbIX CBETOBbIX Pe€%KHMO) 

Vimerotca paOorbl, B KOTOPbIX HCCJIeLyeTCA BOSMOMKHOCTS NPOXOMMCHUA Kpa 
HbIM KJICBEPOM CTaHH APOBU3alHH B ceMeHax (17%) H B COCTOAHHM MOJO 
pacrennit (*, 5). Usyyanacb peakIlM@A KpacHoro KJleBepa Ha pasHble JWIMHbI IE 
(°-§), OnHako pa3sJIMYHA B CTeMCHH OSMMOCTH M B OCOOeHHOCTAX pocta U pass) 
THA Ha PaSHbIX JWIMHAX JHA y KJeBepoB, CPOPMHPOBAaBIUMXCA B PasJINUHB: 
YCJIOBHAX, OCTAIOTCA MaJIO H3YYCHHBIMH. 

B nactoaileH paOote uccileqopasocb 22 oOpa3ila KpacHoro kKslepepa Trifé 
lium pratense L.: 1) ofHOyKocHbie KeBepa — XHOMHCKHH I, IIpuosepcKui 
BoxcutoropceKul, OcbMuucKuh, Cunopuukni 416, KonumescKun, KasauvHcKHl 
2) mByykocuble KieBepa — JlosopKa, SaosepcKui, TI]pumopckuh 28, UyiicKxut 
Hocosckunh, [logompckun, BenowepKoscxuh 3306, Mtanpauckui; 3) quKopé 
cTyltue o6pasuib,— Ileyopcxui, Dapnoscxui, Ulymenckut, KupruscKut 
Kypexuh, Kapxasckui, Topxo-Anralicxni. Hcnpirbipaocb Takxe TO OJHOM 
oOpaslly Apyrux BYOB KeBepa — Ilepcuycxoro (Tr. resupinatum L.) u Aner 
canapuucxoro (Tr. alexandrinum L.). 

Tlonesple M BereTallMOHHble ONbITH! NPOBOAMIMCb B Mab6opaTOpHH (usHoOrY, 
pactenuli BcecotosHoro MHCTHTyTa pacTeHHeBoscTBa Br. Ilymkune, Jlenunrpay 
CKOM OGJ. 

PeakKUuHaA KpacCHOTO AH OAHOMECTHUX BHUROB K aHE 
Bepa Ha BAUHMHHWUeC NOHHYKEeCHHBX TeMNepaTy p. Cemen 
KuleBepa BbICeBaJINCb B AIMMKM 15 III. Jo kona anpena pactrenua Haxo_usue 
B Teluule, Te cpeqHecyTouHad Temnepatypa Opiwia 22—-25°. 24 IV nonopuH 
pacTeHuli KaxKjoro oOpasiia 1-ro u 2-ro cpoKoB noceBa BHIHOCHIaCb Ha BereTé 
ILHOHHY!O MWOWayKy, OCTaJIbHbIe PacTeHHA OCTaBaIHCb B Tensuue. K sTOoM 
BP€MeHH PacTeHHA MMe 10 2—3 CO*RHbIX WHCTAa H BEICOTY 6—10 cm. 

B nepwoq spospusanuu, c 24 IV no | VI, na Bereranuonnol nomank 
HaOmOauch KoNeOaHHaA Temmepatyppl (or—1,5 yo +15°), npeobnanak 
ILHMH CpefHeCyTOUHbIMH reMlepaTypaMmu Opin + 4, + 6 uw + 11°. B rennun 
B 93TO BpeMA KOeOaHHA TeMMepaTypbl OT cpesHecyTOUHOL (23,5°) BbIPaxkaJIHe 
B 2—3°. 

B ycOBHAX MOHMXKEHHBIX TeMNepaTyp y pacTeHult Bcex OOpa3loB CHJIbH 
3aJ\ePpXKUBaJICA POCT B BLICOTY H OOPa3O0BbIBaNOCb GoubWOe UUCIO MUCTHeB. Tc 
BbILMCHHbIC TEMMNePpaTYPbI TeMIMIbI CMOCOOCTBOBaJIH HHT€HCHBHOMY POCTY B Bb 
coTy H CllaOomy JIHCTOOOpa30BaHHi0. F 

CrefleHb peakilHu OOpa3lloB pasHoro reorpaduyeckoro NPOHCXOKTeHHA Ob 
fla pasmmuHol. PacTeHus OMHOYKOCHBIX HM CeBePHbIX AMKOPacTyMUx O6pasio 
B YCJOBMAX NOHWKeHHOM TeMMepaTypbl MO CpaBHeHHIO C KOHTPOJIeM CHVJIbHE 
3alepXKUBAIIN POCT B BbICOTY HU Ooee MHTEHCHBHO OOPa3OBbiBaJIM JIMCTbA, ye 
PaCTCHHA JIBYYKOCHBIX H IOXKHBIX AMKOPACTYILUX OOPasIos. 

Iloce Toro kak Bee pacTeHusa OpiiM’ Mepecaxeubl B Nome (1—2 VI), spose 
3HPOBaHHble pacTeHuxA BCex OOpasiloB KpacHoro HM Jpyrux BUOB KseBepa oct. 
N€HHO eperHaJid KOHTPOJIbHbIe pacTeHHA MO pocTy UM NO pa3sBHTUK 
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yOopxe (173 jeHb Bereraywuu) pa3nu4uua B pocre MexKLy sApoBUsH- 
aHHBIMH H KOHTPOJIbHBIMH PaCTeHHAMH JBYYKOCHBIX OOpPasllOB HeCKOJIbKO 
alWJIMCb, TOra Kak y OOJIbUIMHCTBA OHOYKOCHBIX — COXPaHWJIMCb. 

Ilo temny pasBuTHat HaOmOJaluch OOubUIMe pasIM4NA MexXy spoBH- 
OBaHHBIMH H KOHTPOJIbHbIMM PaCTeHHAMH. ITO MpOABHMMOCh Ha BCeXx (pa3zax 


BUTHA. OcTaHOBHMCA 3fecb MOfpoOuee Ha aHaM3e AaHHbIX [WIA (pashli WBeTE- 
a (Ta6n. 1). 


Ta6auua il 
Hexotopbie JaHHble MO JuHaMHKe WBeTeHHuA 
Uncano WHE 
Yucso WBe- UYucso AHent 
| Bapu- T 
(pynne Knepepa O6paszey, ae Ta hae capieeencs aad 
| | OMbITa |perer (B %) Pa ILBeTCHHA 
HOYKOCHBIe XHOMHCKHE 41 ba 55 420. 157 
lB {ll {47 — 
Ilpno3epcekuit A 68 130 146 
H 24 150 — 
Boxcutoropcekuli A 74 130 148 
H Bil) 148 = 
Cusoprukul 416 A 88 130 143 
H 74 144 155 
By yKOCHbIe IIpumopexun 28 A 100 128 132 
| H 81 428 148 
Uylicxuit aI 100 113 124 
H 96 Aas 146 
IlonombeKu bal 100 AMIS 128 
H 97 113 144 
MKOpactylyHe Tlevepcxun bal Dil 108 158 
| H 30 128 — 
Iyarencxun q 64 130 {47 
H 46 32, — 
IlapnoscKuit sal 98 120 Wars) 
H 70 126 146 
IHOJIETHHE BUI AmekcaH puck uit sal 100 Age) 428 
H 100. 113 120 
Tepenrzckun FA 400 Alls} 130 
H 100 1413 139 


IIpumMeuanne. A — spopusnpoBanubie, H — neaposu3upoBaHHble, vepta o3Hauaer, 
TO IBeTCHHA He ObINO. 


Kak BHHO 43 Tab. 1, ApOBM3aluA CnocoOcTBOBasa YBeMUeHHIO MpoWeuta 
BETYIMHX PaCTeHHH MO CPaBHeHHIO C KOHTPOJIEM B pa3HOH CTeNeHH JA KIeBe- 
OB H3 Pa3JINUHbIX MeCT NPOMCXox]eHHA. 

SA pOBU3HpOBaHHble PaCTeHHA BCeX COPTOB Hau¥aJIM I[BeCTH PaHbllle, YeM KOH- 
DOJIbHbIe TEX Ke COPTOB. SPOBH3allMA COKPaTHMa NepHO OT Havasia WBeTeHHA 
O MaccoBOroO I[BeTeHHA. 

Tloq BaAMAHMeM TOHWKEHHBIX TeMMepaTyp y BCeX OOPa3IlOB yBeMUMIOCb 
MCIO Oolee 3peubIX (OYPbLIX H WBETYWIMX) ToOBOK Ha KycT. B HanOoubuek cTe- 
eHH MO 9THM IIPH3HaKaM MOHMKeHHbIe TeMMepaTyPbI NOBMMAIM Ha OMHOYKOC- 
ble H CeBePpHbIe AMUKOpacTyliHe OOpasupl. 

Mbl cuntTaeM, 4TO riaBHOH NpHuYMHOH Gosee ycKOpeHHOrO TeMMa pocta H pas3- 
ATHA, Oolee [PyKHOFO UBETEHHA, MHOTO PasBUTHA 3eIeHOH Maccbl HM reHepaTHB- 
bIX OPraHOB y APOBH3HUPOBaHHbIX PaCTeHHU KJIeBePa ABJIACTCA BJIMAHHE MOHH- 
HHO TeMMepaTyPbI Ha MOJIOAbIe pacTeHHA KJIeBepa. 

OcHOBbIBaACb Ha HCCIeEMOBaHHbIX HAMM MPH3HaKaX, Mbl MOXKEM PaCciOJIOKUTh 
ce HCMIbITAHHbIe HAMM OOPAa3Iibl NO CTEMCHH YMCHbUICHHA HX O3HMOCTH B Cue yto- 
MH pag: XuOunckuh 1, [leyopcxui, IIpuo3epckuu, BoxcuroropceKui, CuBo- 
mukui 416, Tlasnosckuii, OcbMuHcKkHH, KasaunucKui, ymenckui, Jlo3os- 
a, IIpumopcexui 28, Uytickua, Kuprusckuu, Hocosckui, KypcKxun, [logoup- 
kHH, CopHo-Antaickuu, MranbaucKkui. 

Pa3Haa CTeMeHb O3HMOCTH y KJIeBEpOB XOpOUIO BbIpayKeHa H B Mpeyemax 
eOOJIbILNOM TEPPUTOPHU, Pa3Hble YaCTH KOTOPOM Pas/IMYaIOTCA NO CBOMM KJIMMa- 
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=] 
THYCCKHM OCOOCHHOCTSAM, pebedy HT. 2. Tak, Ha TeppHTOPHK JlenuurpalcKol 
06.1., B CeBepHOli H BOCTOUHOM ee YaCTAX, XAPaKTePUSyIOULAxcA Oosee CY POBBIN 
KJIMMaTOM, MpouspactaioT Goulee o3uMbIe KeBepa (IIpuosepckui, boxcutorop 
CKHil), UeM B WeHTPambHOH M io*KHOM yacTax (CuBopuuKun 416, TlapopcKunt 
Ocbmuncknit). OquoseTHHe KmeBepa [lepcuackui, u ocobeHHO AnekcaHpuicKun 
OKa3aJIHCb CAMbIMH APOBbIMH. JIA MoceqHero 3TO OOBACHACTCA TEM, UTI B MECTI 
cbopMupoBaHuA 3TOrO KjJeBepa B TeyeHue 290 AHel B rofly TemMepaTypa Ht 
onyckaetca HuxKe 15°. CneqopaTesIbHO, pasHaH Peak Ha MOHW2KCHHBIC TEM 
MepaTypbl, pa3Had CTeMeHb O38HMOCTH OOPaslloB KJleBepa CBA3AaHbI C MCTOPHel 
UX (POPMHPOBaHHA B OMpeeJICHHbIX YCJIOBHAX Cpe/Ibl. 

PeakKuHaA KpacHOrO H OLHONECTHUX BULOB. KU 
Bepa Ha Pa3AM4HHeC FAINHH AHA. Bee ucnelraHHuble oOpa3ilt 
ObuIM pa3yeseHb! Ha 5 rpynm corsmacHo reorpadHyeckoH wupoTe MecTa UX Gop 
mupospanus. B I rpynmy Bou copta XuOuncKuh | u [levopckun, mpous3pactato 
ine Ha 65—67° c. w. I] rpynny cocraBuu kKseBepa JleHHHrpamcKoH oO... 
Kounmesckuit (Apocmasckasa o6acTb) uv Kasaunuckxu (Kpacnospckui Kpal) 
nmpouspacraroume Ha 57—60° c. w. B II] rpynny Boman kesepa BCCP — JIo 
30BKa H SaosepcKuii, a TakxKe JMKOpactyuiMi v3 KpacnospcKoro kpax — Ly 
IMeHCKHH, Mpouspactatoulue Ha 53° c. wm. B IV rpynny Bouin KMprusckne Kure 
Bpepa Kasxkasckuii, Uranpauckuii, IIpumopckun 28 u keBepa YKpanHbl — 
Benouepkosckuh 3306, Hocoscxuh, I[logompecKu, mpoM3spactatoujue Hi 
49—50° c. m. Vrpynny cocrapusu o6pasup Tlepcugcxun, [lynnospii, Anex 
caHapunckuh wu OTKppiTo3eBbiit. 

CemenHa KJleBepa peBapHTeIbHO APOBH3HPOBaJINCb: OLHOYKOCHBIe H ceBep 
HbIe JMKopactyuive KleBepa B TeyeHHe 50 Heli mpH Temnmepatype oT O zo 2° 
JIBYYKOCHBIe, IOXKHbIC JHKOPacTylive MH [Wpyrve BUI B TeveHHe 15 He npu Tem 
nepatype ot 8 yo 10°. [loces apoBH3HpoBaHHbIX CeMAH Obl MpousBeneH 25 |\ 
B ropmuku. Uepes 3 JHA Mocue NMOABJICHHA BCXOJOB OMbITHbIe PaCTeHHA ObiIH pas 
JI@IeHbI Ha UeTHIPe FPyNNbl, KOTOPble ObWIM MOMEIMIEHbI Ha Pa3JIMYHbIe CBETOBBI 
pexkuMbI: |) HempepbIBHoe ocBelleHHe, 2) ecTecTBeHHOe OcBellleHHe 3) 14-uaco 
BOM eHub, 4) 12-uacoBok JleHb. 

Pa3HUMA MeKLY PaCTeHHAMH OTACJIbHbIX BAPHAHTOB OMbITa OJHUX HU TeX XK 
oOpa3sl0B OOHapy2KHBalIOTCA C MOMeHTa OOPa3s0BaHHA OOKOBLIX NOGeroB. YKOpO 
yeHHbIM 12-uacoBol JeHb y BCex OOpPaslloB cnocoG6cTEOBaJI HaHGomee paHHeMm’ 
HOABJeHMIO GOKOBbIX NO6eroB. C yAMHEHHeM JHA HacTyneHNe O6pa30BaHy: 
moGeroB y KJICBEPOB BCe OOVIbINe 3aepRUBAIOCh (IPH HEMPEPbIBHOM OCBELLeHH! 
Ha 4—6 Jue mo3xKe, uem mp 12-yacoBom ocBemleHHH). OOpasuy I u I] rpym 
Ha 12-uacoBoM He MO CpaBHEHHW C HeMpePbIBHBIM B OOubIWeH CTeMeHH yYCKOPAM 
CpOK HacTyMeHuA OOpasoBaHuA NoOeroB, uem OOpa3subl III—V rpynn. Y 06 
pasuos I—II] rpynn na Bcex JMHax JHA OOpas0BaHue MOGeroB HacTyMaO paHk 
me, uem y oOpasiop IV u V rpynn. CreqopaTebHO, B MOMeHT OOpa30BaHHA 60 
KOBbIX MOOeroB peaKUMA Ha YKOPOUCHHI JeHb CHJIbHee BbIPayKeHa Y CeBeEPHBI: 
KJICEBEPOB, YM Y IOXKHBIX. 

Yepes 9—13 que nocne Hauana OOpas0BaHua GoKOBbIX noGeroB (38—4. 
WeHb BereTallMu) OblwIO 3aMeueHO, YTO yKOpoueHHbIe BHU (14- u 12-yacosoli) m 
CPaBHeHHIO C CCTECTBEHHbIM H HeMPePbIBHbIM JHAMH y BCexX OOpasLoB cnocoét 
CTBYIOT HavOoslee HHTeEHCHBHOMy OOpasoBaHHIo MOGeros. Y oOpasuosn I—II 
rpyll HaHOOsbWIad MHTCHCHBHOCTb OOpas0BaHuA moOeroB O6blwia Ha 14-4acoBol 
THe, y Sere IVuV aie es Ha 12-uacopom. IIpu Bcex AMHaXx JHA HHTeR 
CHBHOCTb OOpa3s0BaHHA MO0OeroB OblWia BHIIe y O6pa3ioB [— 
pasmoB IV a rpynn. ebb “rh BS Eee 

K sTomy Bpemenu (38—44 jenb BereTaluu) y Bcex oOOpa3ioB HaHGoue 
BbICOKHE pacTeHHA C NPAMOCTOSNeH POPMOM POseTKH OKasaJCb BbIPAalleHHbIM 
Ha HempepbiBHOM He. [IpH ykOpOueHHBIX AIMHAaX JHA MHTCHCMBHOCTb pocta pé 
CTCHHH B BBICOTY YMCHbUIMAaCh, IPH¥eM POPMa PO3eETKH H3MEHHWJAacb y OOpa3zilo 
Iu I] rpynn Ao wexayel, y odpasnos II] rpynnp Jo nomysexayeli u 20 nour 
upamoctosueH — y oOpasnos IV rpynnst. Y o6pasyos V rpynnel npu Bee 
WWIMHaX HA PopMa poseTKH Obiia UpAMocToaued. IIpu Bcex JuHax WHA HaH6ont 
TA? 


BBICOTY HMeJIM KJIeBepa Oovlee OXKHHIX WHUpoT (LV u V rpymnbl) W MeHBLTy¥O — 
e cepepupie (I—II] rpynnpi). 
CcyI€OBaHUA KOPHEBOH CHCTeMbI B 9TO BPeMA MOKa3aJIH, YTO y pacTeHHl 
e€ ceBepHbIxX oOpasyoB (I—III rpynmpi) kopHeBax cucTema Oblwia myume 
vita Ha 14-yaccBoM qHe, y pactenuit IV u V rpynnp — ua 12-uacopom. 
BpillienepeuncleHHble OCOOCHHOCTH Pa3BUTHA OMbITHBIX pacTeHul KseBepa 
YKOPOU¥eHHOM JHE MMEIOT MECTO IPH OOpPas0BaHHH Y KJIEBEPOB PO3eTKH OCeH- 
OTpacTaHuA. STO NoOKa3biBaeT OFPOMHY!O POJIb YKOPOYEHHOFO CBeTOBOFO 
| B OOPasOBaHHH POZETKH OCeHHETO OTPacTaHHNA, B COCTOHUH KOTOPOM 3NMyeT 
‘Bep. OKCHePMMEHTaJIbHbIe aHHble MOKasaH, YTO OOpas0BaHHe OoKo- 
kK mo6eroB yCKOPAeTCH HW WHTCHCMBHOCTbh OOpa3s0BaHHsl mCOeroB yBe- 
WBaeTCA y IOXKHHIX KJIEBEPOB MpH Ooee YKOPOYeHHHIX WIMHAaX JHA, y ceBep- 
kK — pH Oonee yQnnenHpix. MccieqopaHus, mpoBefmeHHbie B Apyrue cdaspl 
BHTHA, BbIABHJIM elle Ooulee peskKve pa3sHUNA B NOBeeHuH COpasilon, 
MMPOBaBIUMXCA B Pa3HbIX WMPOTaX, H HAMETHJIM KKPHTHYECKHE» JVIMHbI AHA, 
MOSALHe PasBUTHE KJIEBepOB B (fase poseTKH. 
OcTaHOBUMCs Ha HEKOTOPbIX JaHHbIX, NOJYYeHHbIX IPH OKOHYATeCJIbHOM aHa- 
Be pacTcHHH B 1-H roy *xH3HH (Tabu. 2). 
Tao mia 2 


Toate pacTeHHi kuleBepa 1-ro TOa *KHSHH K KOHUY BereTalHOHHOTO Nepwoya nocwse 
EblIpautnBaHHsA Tp pasHoH AJIMHE CBCTOBOTO JHA 
L ute es SEE EE Ee 


Yucsio pactenui B dbase Yucno pacteHuit B dase 
t POSETKH (B %) WBETeEHHA (B %) 

iia O6pas3zeu, : Z J 3 Z 5 3 g 
i fe | ¢ | Ba | Fe | a+. | Be | Fe 
a 3 Suh Seo | ae 3 Seer |e St 
rT XuOnnckunn 1 0 Oma LOOM meO0: 50) 0 0 0 
Tleyopcxui 30 100 100 100 40 0 0) 0 
Il IlpHosepcknn 0 34) 1 100) | 00F 100 0 0 0 
Bokeutcropeknit 0) 29 | 100 | 4100 | 400 40) 0) 0 
I] Ulymencxun 0 OR LOOM POOR 100 30 0 0 
Jlo30BKa 0 OS OO LOO ROO 60 0 0 
LV Hocoscekuk 0) 0 OF LOOM COM e100 50 0 
Uyticxun 0 Ooo | 100) ) 100° | 100 By) 0 
V Ork pbiTO3eBbIli 0 0) | 19 85 | 100 | 400 10 0 
AgekcaHApHickni 0 0 | (0) 0) 400 400 100 100 


JiaHuple Ta6. 2 MOKa3bIBalOoT, NTO 3aMeIeHHe pocTa HW Pa3BUTHA pacTeHuk 
\OMCXOAUT MPH CeLyIOULNX WWuMHAaX JHA: y oO6pa3syosB | rpynnpl — mpH nepexo- 
OT HeMpepbIBHOTO K eCTECTBEHHOMY JieTHeMy JlHIO JleHHHrpaycKOH O61. (ToOU- 
e, IpHOiN3suTeIbHO K 19—18 uac.). Y o6pasuos II rpynnpi — npu nepexoge 
-eCTeCTBCHHOPO JIeTHero JHA JleHuHrpaycKon 061. k 14-gacopomy AHI. Y o6pas- 
B II] rpynnpt — Ha AuHe 2Ha, Omu3Kol kK 14 uac. Y o6pasnos IV rpynnp — 
1 JwiMHe JHA Mexyy 14 u 12 uac. Y oOpa3uoB V rpynnpl — Ha QinHe JHA, 
IM3KOH K 12 yac. 

TlomyueHHble HaMH JaHHbI€ C MONHOM JOCTOBEPHOCTbIO MOKa3bIBaIOT, YTO Y 
leBepOB HaGsMIOMaeTCA CNOCOOHOCTh OOPa3OBbIBATb POSETKY OCEHHHX OOKOBBIX 
)O€FOB H MPHOCTaHABJIMBaTb Pa3sBHTHe Ha STON (pase IPH TaKOM JJIMHe CBETOBO- 
) JHA, KOTOPad COOTBETCTBYeT AIHHe JHA B OCeHHUH MepuHo B MecTe PopMupo- 
IHHA TanHOro copTa. 


Open6yprckult CesIbCKOXO3AUCTBEHHbIII Ilocrynuno 
MHCTHTYT 25 VI 1958 
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